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Inclosed  is  the  Phase  I  Inspection  Report  for  Lake  Ocquittunk  Dam,  Sussex 
County,  New  Jersey  which  has  been  prepared  under  authorization  of  the  ba:.i 
Inspection  Act,  Public  Law  92-367.  A  brief  assessment  of  the  dam's 
condition  is  given  in  the  front  of  the  report. 


Based  on  visuaL  inspection,  available  records,  calculations  and  past 
operational  performance,  Lake  Ocquittunk  Dam,  initially  listen  as  a  high 
hazard  potential  structure  but  reduced  to  a  significant,  hazard  potential 
structure  as  a  result  of  this  inspection,  is  judged  to  he  in  good  overall 
condition  and  the  spillways  are  considered  adequate.  To  ensure  the  adequacy 
of  the  structure  the  following  remedial  action:;  are  recommended: 


a.  Remove  the  silt  from  the  pond  and  low-level  drain  outlet  pipe  within 
thirty  days  from  the  date  of  approval  of  this  re|K>rt. 

b.  The  following  remedial  actions  should  he  initiatei.  within  on,  year 
from  the  date  of  approval  of  this  report: 

(1)  Clear  the  brush  and  trees  from  the  embankment  and  the  upstream 
tace  of  the  darn  as  well  as  the  dike. 


(2)  Monitor  the  seepage  between  the  spillway  and  drain  outlet;. 

(3)  Fill,  grade,  and  reseed  the  eroded  area  at  the  sides  ol  the  low 
level  drain  and  repair  the  wave  cut  bench  on  the  upstream  face. 

(4)  Inspect,  repair,  an-1  test  the  valve  lor  the  drain. 

(5)  Inspect  and  repoint  the  masonry  sidewalls  ol  the  drop  inlet 
spillway  and  channel  where  necessary. 
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NAPKN-N 

Honorable  Brendan  T.  Bynii 

A  copy  of  tii  e  report  is  being  furnished  to  Mr.  Dirk  <;.  hoiman,  I.<  w  J.-i  sey 
Department  of  Environmental  Protection,  the  designated  State  OLfice  contact 
for  this  program.  Within  five  days  of  the  date  of  this  letter,  a  copy  will 
also  be  sent  to  Congressman  Courter  of  the  Thirteenth  District.  i'tider  tin- 
provision  of  the  Freedom  of  Information  Act,  Lhe  inspection  report  will  be 
subject  to  release  by  tnis  office,  upon  request,  five  day;  .liter  in*-  -late  <>f 
this  letter. 

Additional  copies  ol  this  report  may  be  obtained  from  toe  Nai  ion.il  iecimie.il 
Information  Services  (NT1S),  Springfield,  Virginia  22101  at  a  r. asonable 
cost.  Please  allow  four  to  six  weeks  from  the  date  01  this  letter  tor  Nils 
to  have  copies  of  the  report  available. 

An  important  aspect  of  the  Dam  l.nsp  :cl  ion  Program  wi.l  be  Lin  inplei  .••nt.u  i..n 
of  tile  recommendations  made  as  a  result  of  the  inspection.  We  accord  i  n;  1  • 
request  that  we  be  advised  of  proposed  actions  taken  bv  ti  e  :;tat<-  to 
implement  our  recommendations. 


1  Inc  1 
As  stated 


Copies  furnished: 

Mr.  Dirk  C.  Holman,  P.E.,  Deputy  Director 

Division  of  Water  Resources 

N.J.  Dept,  of  Environmental  Protection 

P.0.  Box  CN029 

Trenton,  NJ  08625 

Mr.  John  O' Dowd,  Acting  Chief 

Bureau  of  Flood  Plain  Regulation 

Division  of  Water  Resources 

N.J.  Dept,  of  Environmental  Protection 

P.0.  Box  CN029 

Trenton,  NJ  08625 


S i nee re  I y  , 


Lieutenant  Colonel,  Corps  ol  Engineers 
Commander  and  District  Engineer 


LAKE  OCQUITTUNK  DAM  (NJU026U  > 

CORPS  UK  LNC INKERS  ASSESSMENT  OP  CENI-KAI,  CoNOIT  I  t<N.‘. 

This  dam  was  inspected  on  16  January  and  b  February  Hoi  by  Louis  bt-rger  aeu 
Associates,  Inc.,  under  contract  to  the  State  or  New  Jersey.  The  State, 
under  agreement  with  the  U.S.  Army  Engineer  District,  Philadelphia,  had  tins 
inspection  performed  in  accordance-  with  the  National  Dan  inspection  Act, 
Public  Law  92-367. 

Lake  Ocquittunk  Dam,  initially  listen  as  a  high  hazard  potential  sl.tucture 
hut  reduced  to  a  significant  hazard  potential  structure  as  a  result  ol  this 
inspection,  is  judged  to  be  in  good  overall  condition  ...id  tier  spillways  arc- 
considered  adequate.  To  ensure  the  adequacy  ot  the  structure  the  'o’,  lowing 
remedial  actions  are  recommended: 

a.  Remove  the  silt  from  tin-  ponu  anu  low- 1  eve l  drain  outlet  pipe  w.lhin 
thirty  days  from  the-  date  of  approval  ot  this  report. 

b.  The  following  remedial  actions  should  be  initiated  within  one  year 
from  the  date  of  approval  of  this  report: 

(1)  Clear  the  brush  and  trees  from  the  emuatikutt  i.l  anu  t  in  upstream 
tace  of  the  dam  as  well  as  the  dike. 

(2)  Monitor  the  seepage  between  the  spillway  aim  dram  outlets. 

(3)  Fill,  grade,  and  reseed  the  eroded  area  al  the  sides  ol  the  low 
level  drain  and  repair  the  wave  cut  bench  on  the  upstream  lace. 

(4)  Inspect,  repair,  and  test  the  valve  (or  tin-  drain. 

(6)  Inspect  and  re  point  the  masonry  sidewalls  ot  the  droj  inlet 
spillway  and  channel  where  necessary. 
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HUGER  L.  BALDWIN 

Lieutenant  Colonel,  Corps  ol  Engineers 
Commander  and  District  Engineer 
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MAT J ON 


PHASE  I  REPORT 

DAM  INSPECTION  PROGRAM 


Name  of  Dam  Lake  Ocquittunk  Dam _ Fed  IP#  N J  00  260 


State  Located _ New  Jersey _ _ 

County  Located  '  Sussex _ _  _ _ 

Coordinates  Lat.  4113.6  -  Long.  744578 

Stream_ _ Big  Flat  Brook _ ' _ '  _ 

Date  of  Inspection  January  16  and  February  5,  1981 


ASSESSMENT  OF 
GENERAL  CONDITIONS 


Lake  Ocquittunk  Dam  is  considered  to  bo  in  a  generally  good 
condition  and  has  a  spillway  capacity  adequate  to  accommo¬ 
date  the  100-year  design  flood.  it  is  recommended  chat  the 
dam  be  classified  as  a  significant  hazard  since  there  are 
camping  areas  downstream  where  a  few  lives  could  be  lest  in 
the  event  of  a  dam  failure.  No  detrimental  findings  war¬ 
ranting  further  study  were  uncovered.  Recommended  remedial 
actions  to  bo  undertaken  in  the  future  include  repair  f  th 
eroded  areas  and  removal  of  the?  vegetation  from  the  embank¬ 
ment,  repointing  of  the  masonry  spillway  and  outfall  head- 
wall,  inspection  and  repair  of  the  drain’s  gate  valve,  and 
removal  of  silt  from  the  sedimentation  pond  and  connecting 
culverts . 
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inspections.  Detailed  investigation  and  analyses  involving 
topograpnic  mapping,  subsurface  investigations,  testing, 
detailed  computational  evaluations  are  beyond  the  scope  o 
Phase  I  investigation;  however,  the  investigation  is 
intended  to  identify  any  need  far  such  studies. 

In  the  review  of  this  report,  it  should  be  realised  that  the 
reported  condition  of  the  dan  is  based  on  ooservations  of 
field  conditions  at  the  tine  of  inspection  along  with  data 
available  to  the  inspection  team.  It  is  important  to  note 
that  the  condition  of  a  dam  depends  on  numerous  and  con¬ 
stantly  changing  internal  and  external  conditions  and  is 
evolutionary  in  nature.  It  would  be  incorrect  to  assume 
that  the  present  condition  of  the  dam  will  continue  to 
represent  the  condition  of  the  dam  at  some  point  in  the 
future.  Only  through  continued  care  and  inspection  can 
there  be  any  chance  that  unsafe  conditions  will  be  detected. 

Phase  I  inspections  are  not  intended  to  provide  detailed 
hydrologic  and  hydraulic  analyses.  In  accordance  with  the 
established  guidelines,  the  spillway  test  flood  is  based  on 
the  estimated  "probable  maximum  flood"  for  the  region 
(greatest  reasonable  possible  storm  runoff)  or  fractions 
thereof.  The  test  flood  provides  a  measure  of  relative 
spillway  capacity  and  serves  as  an  aid  in  determining  the 
noei  for  more  detailed  hydrologic  and  hydraulic  studies, 
cons  idering  the  size  of  the  dam,  its  general  condition,  and 
the  downstream  damaqe  oote.nciai. 
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MAT  IC 
NAME  OF  DAM: 


sectic::  :  - 


a.  Authority 

This  report  is  authorised  by  the  Ear.  Inspection 
Act,  Public  law  92-30”,  anc  has  seen  preoared  in 
accordance  with  Contract  FPM-36  oetween  Louis 
Berger  &  Associates,  Inc.  and  the  State  of  Mew 
Jersey  and  its  De?art~er.t  of  Environmental 
Protection,  Division  of  Mater  Resources.  The 
state,  in  turn,  is  under  agreement  with  the  C.3. 
Array  Engineer  District,  Philadelphia  to  have  this 
inspection  performed. 

b.  Purpose  of  Inspection 

The  purpose  of  this  inspection  is  to  evaluate  the 
structural  and  hydraulic  condition  of  the  Lake 
Ocquittunk  Dam  and  appurtenant  structures  and  to 
determine  if  the  dam  constitutes  a  hazard  to  human 
life  or  property. 

1.2  DESCRIPTION  OF  PROJECT 

a.  Description  of  Dam  and  Appurtenances 

Lake  Ocquittunk  Dam  is  a  240-foot-iong ,  3-zone, 
earth  structure  with  a  drop  inlet  spillway  at  the 
right  abutment.  The  embankment,  which  has  a 
maximum  height  of  15. 1  feet,  is  20  feet  wide  at  th 
crest  with  2.5H:1V  and  2H:1V  slopes  upstream  and 
downstream  resoect ivoly .  The  upstream  portion  of 
the  embankment  consists  of  compacted  impervious 
fill.  The  center  of  the  dam  contains  a  4-foot-wid 
impermeable  clay  core  and  cutoff  trench.  The  down 
stream  portion  of  the  embankment  is  composed  of 
ordinary  bank  run  with  rock  fill  at  the  toe  of  the 
slope.  The  masonry  drop  inlet  structure  has  a  4 
foot  by  4  foot  opening  with  flashboards  and  con¬ 
ducts  flow  to  a  20- inch-d iameter  C.I.  discharac 
pipe.  The  outlet  headwall  is  masonry,  and  the 
trapezoidal  channel  is  lined  with  riprap.  A 
24-inch  diameter  cast  iron  drain  is  located  about 
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ri  0  toot  from  the  riqht  abut  ment  at  invert  olevat  ion 
9  5.5.  The  drain  hcis  concrete  hcadwalls  at  both 
ends,  a  wheel-operated  sluicegate  at  the  entrance, 
and  concrete  anti-seep  collars  at  each  joint. 
Skcllinger  Road  extends  alone  the  crest  of  the  dan, 
providing  paved  protection  in  that  area.  The 
southeast  end  of  hake  Ocquittunk  is  connected 
hydraulically  to  a  sed  imentat  ion /stabi  L  i  /.at  ion  pond 
by  3  pipe  culverts  under  Skcllinger  Road.  The  pond 
is  contained  by  a  long,  low  earth  dike  whose  crest 
elevation  is  110.  The  dike  is  an  integral  hydrau¬ 
lic  component  of  hake  Ocquittunk  but  has  insuf¬ 
ficient  height  or  storage  capacity  to  warrant  a 
separate  identification  number.  A  40-foot- wide 
concrete  spillway  near  the  north,  end  of  the  dike 
lias  a  crest  elevation  of  107,  which  is  0.0R  feet 
higher  than  the  spillway  crest  elevation  at  the 
hake  Ocquittunk  Dam.  Consequently,  tie  pond  and 
spillway  serve  to  regulate  the  lake  elevation  and, 
in  fact,  act  as  a  baffle  to  moderate  rapid  changes 
in  water  levels  in  hake  Ocquittunk.  Inflow  to  the 
sedimentation  pond  (and  subsequently  lake  Ocquit¬ 
tunk)  is  augmented  by  diverting  a  portion  of  Dig 
Flat  Brook's  flow  through  a  concrete, channel 
separation  structure  on  a  branch  of  that  stream. 

The  weir  conducting  flow  to  the  pond  is  10  feet 
long  and  has  a  crest  elevation  of  112.fi.  Th  '  weir 
returning  flow  to  the  channel  is  37  feet  long  and 
has  a  crest  elevation  of  113,  thus  ensuring  that 
the  lake  will  also  bo  fed  even  during  low  stream 
flow.  At  the  same  time,  the  greater  length  of  the 
channel  weir  diverts  excessive  flows  from  the  lake 
during  periods  of  very  high  storm  runoff. 

b.  Location 

Lake  Ocquittunk  Dan,  also  known  as  Horseshoe  hake 
Dam,  is  situated  on  a  tributary  to  Big  Fiat  Rroo>- . 
Skellinger  Road  extends  along  the  crest  of  the  dam, 
which  is  located  approximately  700  feet  east  of  the 
intersection  of  SKel linger  and  Flat  Brook  roads  in 
Stokes  State  Forest,  Sandyston  Township,  Sussex 
County,  New  Jersey. 

c.  Size  Cl assi C icat ion 


The  Lake  Ocquittunk  Dam  La?  a  maximum  height.  or 
15.1  feet  and  a  maximum  storage  capacity  of  30.5 
<t--re-f  <'et .  Accordingly,  this  dam  is  in  the  sn>a  i  i 
s ize  category  as  defined  by  the  criteria  in  the 
.RI^0jnm°ndert  CuideJ  inor  for  Safety  Tnseect  ion  of 
Dams  (storage  less  than  j  jmo  aero-  •  <•,  *  „nd  leigh. 
1  ess  than  4  0  f  eet. )  . 
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d.  Hazard  Classification 

The  downstream  channel  between  the  dam  and  Biq  Flat 
Brook  is  undeveloped  woodland.  However  there  are 
several  campsites  located  downstream  near  Biq  Flat 
Brook.  Although  they  are  located  several  feet,  above 
the  river,  it  is  possible  that  personal  injury  and 
the  loss  of  a  few  lives  could  result  from  a  oam 
failure.  Accordingly,  it  is  recommended  that  the 
dam  be  placed  in  the  s ign i f i cant  hazard  category. 

e.  Ownership 

The  dam  is  owned  by  Lho  State  of  Now  Jersey, 
Department  of  environmental  Protection,  Bureau  of 
Parks,  Trenton,  New  Jersey. 

f.  purpose  of  Dam 

The  dam  was  constructed  for  recreational  purposes. 

g.  Design  and  Construction  History 

The  dam  was  oriqinally  designed  by  the  State 
Department  of  Conservation  and  Development,  Divi¬ 
sion  of  Forests  and  Parks  in  1933  and  the  plans 
were  revised  in  1938.  Construction,  which  was 
performed  by  the  Civilian  Conservation  Corps  (CCC), 
began  in  1938  and  was  completed  in  1939. 

h.  Normal.  Operating  Procedures 

The  dam  is  maintained  nnl  operated  by  personnel  of 
the  Ctate  Bureau  of  Parks.  Maintenance  crows  are 
available  all  year  for  routine  repairs  and  "pkeop. 
The  lake  is  normally  lowered  every  winter  for  weed 
control.  This  'inter  (1980-1981)  the  lake  was  not 
drawn  down  duo  to  the  drought  conditions  that 
existed  throughout  much  of  the  northern  portion  of 
the  state.  The  dam  is  also  monitored  by  state 
personnel  in  the  course  of  their  routine  duties  and 
during  periods  of  abnormally  heavy  rainfall  and 
runof  f . 

1.3  PRRTINFNT  DATA 


a.  Drainage  Area 

Lake  Ocquittunk  Dam  has  a  drainage  area  of  0.34 
square  miles  that  consists  or  an  undeveloped, 
heavily  forested  mountainous  region. 
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b.  Total  spillway  capacity  (including  culverts)  at 
maximum  pool  elevation  -  253  cfs 


c.  Elevations  (Assumed  Datum) 

Top  of  dam  -  110.6 
Principal  spillway  crest  -  106.92 
Streambed  at  centerline  of  dam  -  95.5 
Auxiliary  spillway  crest  -  107.0 

d.  Reservoir 

Length  of  maximum  pool  (top  of  dam)  -  1,015  feet 
Length  of  recreation  pool  (principal 
spillway  crest)  -  960  feet 

e.  Storage  (acre-feet) 

Top  of  dam  -  80.5 
Recreation  pool  -  45.4 

f.  Reservoir  Surface  (acres) 

Top  of  dam  -  10.8 
Recreation  pool  -  8.5 

g .  Dam 

Type  -  Earth  embankment  with  masonry  drop  inlet 
overflow  near  right  abutment,  low-level 
drain,  and  concrete  auxiliary  spillway  on 
hydraulically  connected  sedimentation  pond 

Length  -  240  feet 

Height  -  15.1  feet 

Top  width  -  20.0  feet 

Side  slopes  -  2.5H:1V  upstream,  211 :1V  downstream 

Zoning  -  3  zones:  fine,  impervious  compacted 
material  in  upstream  embankment; 
impervious  clay  core;  ordinary  bank  run  in 
downstream  embankment 

Impervious  blanket  -  None 

Core  -  Impervious  clay  core  2  feet  wide  at  crest 
and  4  feet  wide  at  base  of  dam 

Cutoff  -  18  inch  wide  by  4  feet  deep  concrete  cut¬ 
off  wall  contiguous  with  rock  fill  at  toe 
of  dam 
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Groat  curtain 


None 


h.  Diversion  and  Rc-gulat ing  Spillway 

Type  -  Concrete  weir  at  elevation  107  in 

sedimentation  pond  diverts  high  flows  from 
Big  Flat  Brook  before  they  enter  Lake 
Ocquittunk 

i.  Spillway 

Type  -  Principal  -  masonry  drop  inlet  with 

20-inch-diameter  C.I.  pipe 
outlet . 

Auxiliary  -  concrete  weir  on  sedimentation 
pond . 

Wuir  length  -  Principal  -  variable:  4  feet  to 

7.5  feet 

Auxiliary  -  40  feet 

Gates  -  None 

U/S  channel  -  Lake  or  pond 

D/S  channel  -  Variably  sloping,  riprapped  channel 
downstream  of  both  spillways 

j.  Regulating  Outlets 

The  low-level  drain  consists  of  a  24-inch-d iamecer 
cast  iron  pipe  with  1  foot  by  4  foot  square  con¬ 
crete  collars  at  each  joint.  Located  near  the 
center  of  the  dam  at  invert  elevation  95.5,  the 
drain  has  reinforced  concrete  headwalls  at  both 
ends  and  a  CALCO  sluicegate  at  its  upstream 
entrance . 
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SECTION  2  -  ENGINEERING  DATA 


2.1  DESIGN 


Details  of  the  initial  design,  hydraulic  determina¬ 
tions,  structural  analyses,  and  subsurface  informa¬ 
tion  were  available  for  review  by  the  inspection 
team  together  with  as-built  plans  and  the  various 
modifications  undertaken  since  the  initial  con¬ 
struction.  All  design  was  performed  by  the  State 
Department  of  Conservation  and  Development  in 
conjunction  with  the  CCC. 

2.2  CONSTRUCTION 


The  original  construction  of  Lake  Ocquittunk  Dam 
was  performed  by  the  CCC  under  the  supervision  of 
the  State  Division  of  Parks  and  Forests  in  1938/39. 
Literature  investigations  indicate  that  the  over¬ 
burden  on  which  the  dam  was  constructed  consists  of 
some  stratified  glacial  sediments,  till,  and  recent 
alluvium.  The  depth  of  the  core  wall  was  deter¬ 
mined  by  the  subsurface  conditions.  Although  not 
obvserved  during  the  inspection,  bedrock  in  this 
area  is  probably  the  Silurian  High  Falls  Formation, 
which  consists  of  alternating  beds  of  hard  red 
sandstone  and  shale. 

2.3  OPERATIONS 

General  information  pertaining  to  the  operations  at: 
the  dam  were  obtained  from  the  Superintendent  of 
Stokes  State  Forest,  Department  of  Environmental 
Protection,  Bureau  of  Parks,  Box  260,  Branchville, 
N.J.  07826.  The  dam  is  used  for  recreatione 1 
purposes  and  partial  drawdown  is  effected  once  a 
year  for  maintenance  purposes. 

2.4  EVALUATION 


a.  Availability 

Sufficient  engineering  and  construction  data  were 
available  to  evaluate  the  stability  and  hydraulic 
capacity  of  the  dam  and  regulating  pond. 

b.  Adequacy 

The  field  inspection  and  review  of  the  available 
design  plans  reveal  that  the  dam  is  structurally 
sound  and  well  built.  It  is  believed  that  the  data 
available  are  adequate  to  render  this  assessment 


and  evaluate  the  hydraulic  and  hydrologic  aspects 
of  the  dan  within  the  purview  of  Public  Law  92-367. 

Validity 

The  validity  of  the  engineering  data  available  is 
not  challenged  and  is  accepted  without  recourse  to 
further  investigations. 
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SECTION  3 


VISUAL  INSPECTION 


3 . 1  FINDINGS 

a.  General 

Visual  inspection  of  Lake  Ocquittunk  Dam  took  place 
on  January  16  and  February  5,  1981.  Nothing  could 
be  seen  in  January  as  the  dam  was  completely 
covered  with  snow  and  ice.  By  February,  much  of 
the  snow  had  melted  but  the  lake  was  still  frozen. 
An  ice  jam  on  Big  Flat  Brook  had  diverted  most  A 
the  stream's  runoff  to  the  secondary  channel  that 
eventually  feeds  the  lake.  About  2  feet  of  water 
was  passing  over  the  canal  inlet  weir,  and  a 
substantial  discharge  was  noted  at  the  auxiliary 
spillway  located  on  the  sedimentation  pond.  No 
discharge  was  observed  at  the  principal  spillway  on 
Lake  Ocquittunk  Dam  however,  indicating  that  the 
hydraulic  connection  between  the  two  bodies  of 
water  is  constricted  or  frozen  shut. 

b .  Dam 

The  embankment  is  a  straight,  relatively  low  struc¬ 
ture  lying  between  higher  abutment  zones.  The  road 
along  the  crest  of  the  dam  has  recently  been  paved 
and  appears  to  protect  the  crest  from  surface  run¬ 
off  and  erosion.  While  the  upstream  face  of  the 
dam  had  a  thick  grass  cover  and  one  small  tree 
growing  on  it,  the  downstream  slope  was  completely 
overgrown  with  brush  and  trees  up  to  20  inches  in 
diameter.  A  prior  review  of  this  dam  bv  the  in¬ 
spection  team  revealed  that  a  small  wave-cut  bench 
is  present  on  the  upstream  face  but  the  embankment 
has  stabilized  at  the  water  line.  Some  seepage  was 
noted  near  the  outlet  for  the  low-level  drain;  how¬ 
ever,  it  appeared  to  be  entering  the  channel  from 
the  direction  of  the  spillway  outlet.  Since  the 
spillway  outlet  is  8  feet  higher  in  elevation  than 
the  low-level  drain,  it  is  likely  that  the  seepage 
is  moving  laterally  along  the  toe  of  the  dam  rather 
than  through  the  dam.  This  assumption  is  supported 
by  the  fact  that  the  dam  Las  an  impermeable  clay 
core  and  cutoff  that  would  severely  curtail  rapid 
ground  water  movement  through  the  dam.  Minor  ero¬ 
sion  was  noted  on  the  back  slope  at  the  sides  of 
the  drain  outlet  headwall.  Although  not  part  of 
this  dam,  conditions  at  the  dike  were  observed. 

That  structure  was  found  to  be  completely  over¬ 
grown,  making  it  difficult  to  discern  the  outline 
of  the  structure. 
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c.  Appurtenant  Structures 


While  the  principal  outlet  headwaLl  is  n  go  id 
condition,  the  masonry  inlet  structure  is  severely 
weathered.  Mortar  is  missing  front  between  some  ot 
the  joints  and  several  blocks  are  missinq.  n’ho 
steel  trash  grate  is  firmly  af-ixed  in  place  and 
appears  to  be  functioninn  adequately.  The  wkcol  is 
missing  from  the  gate  stem  to  the  2  4- i  nch-d  i  ame  ter 
drain  and  the  gangway  from  the  dam  to  the  gate 
column  is  also  gone.  The  outlet  pipe  is  partially 
silted  in  and  a  little  rusty,  while  the  concrete 
headwall  exhibits  minor  spallii  j;  hov.’ever,  both 
appear  to  be  in  good  condition.  The  auxiliary 
spillway  at  the  sed imentat ion  pond  also  appeared  in 
good  condition,  although  the  masonry  sidewalls  seem 
to  need  repointing.  The  separation  wall  at  the 
channel  separation  structure  appeared  somewhat 
spalled  on  the  top  but  otherwise  in  adequate 
condition. 

d.  Reservoir  Area 

/ 

The  drainage  area  of  this  impoundment  is  a  part  of 
Stokes  State  Forest  and,  as  such,  is  undeveloped 
and  protected.  The  area  surrounding  the  lake  is 
forested  and  has  moderate  to  steep  slopes.  Accord¬ 
ing  to  park  personnel,  the  sedinontation/stabiliza- 
tion  pond  is  almost  completely  filled  with  sediment 
and,  if  not  cleaned  out,  will  soon  block  the  hy¬ 
draulic  connection  between  the  pond  and  the  take 
completely.  The  lake  was  completely  frozen  over  at 
the  time  ot  the  inspection,  which  prevented  observ¬ 
ing  the  problem  firsthand.  However,  since  this 
connection  is  essential  to  the  proper  regulation 
and  protection  of  the  dam,  i t  is  essential  that  the 
pond  be  cleaned  out  as  soon  as  possible. 

o.  Downstream  Channel 

Both  spillways  discharge  into  masonry-lined  trape¬ 
zoidal  channels  only  a  short  distance  from  Big  Flat 
Brook.  The  area  between  the  dam,  dike,  and  Big 
Flat  Brook  is  undeveloped  and  heavily  wooded  with 
clear,  unobstructed  channels  to  the  stream. 


SIX ‘I’ I  ON  4 


-  OPERATIONAL  PROCEDURE:': 


4.1  PROCEDURES 

Lake  Ocquittunk  Dam  functions  essentially  unregu¬ 
lated  throughout  most  of  the  year.  Personnel  of 
the  State  Bureau  of  Parks,  who  are  responsible  for 
the  upkeep  and  maintenance  of  the  dam,  lower  the 
lake  every  winter  to  help  control  weed  growth  in 
the  lake  and  minimize  ice  damage  to  the  dam  and 
facilities  at  the  lake.  Park  personnel  also  lower 
the  water  level  during  periods  of  heavy  runoff  and 
inflow  to  the  lake. 

4.2  MAINTENANCE  OF  DAM 


The  repair  and  maintenance  of  the  dam  is  performed 
by  personnel  of  the  State  Bureau  of  Parks.  They 
are  responsible  for  ail  facets  of  the  dam's  upkeep, 
including  the  drain  and  its  controls,  concrete  ind 
masonry  repairs,  sedimentation  control,  and  land¬ 
scaping.  Park  personnel  indicate  that,  at  present, 
the  sedimentation  pond  is  almost  completely  filled 
with  silt.  This  condition  should  be  corrected 
since  it  reduces  the  hydraulic  capacity  between  the 
pond  and  Lake  Ocquittunk  and  minimizes  the  effec¬ 
tive  flood  storage  capacity  of  the  pond.  The  dam 
is  routinely  monitored  by  maintenance  personnel  and 
forest  rangers,  which  facilitates  corrective  action 
when  deficiencies  are  noted. 

4 • 3  MAINTENANCE  OF  OPERATING  FACILITIES 

The  only  regulating  component  at  this  dam  is  the 
24-inch-diameter  C.I.  drain.  As  indicated  above, 
park  maintenance  personnel  are  responsible  for  its 
maintenance.  At  the  time  of  the  inspection,  the 
wheel  was  missing  from  the  gate  stem;  presumably, 
the  park  personnel  remove  the  wheel  when  it  is  not 
in  use  to  prevent  vandalism. 

4.4  DESCRIPTION  OF  WARNING  SYSTEM 

The  dam  is  monitored  by  state  maintenance  personnel 
and  forest  rangers  in  the  course  of  their  routine 
duties  and  during  periods  of  abnormally  heavy  rain¬ 
fall  and  runoff,  at  which  time  all  dams  in  the 
State  Forest  are  checked  for  possible  problems.  If 
a  potentially  hazardous  condition  is  observed  at 
Lake  Ocquittunk  Dam,  the  inspecting  personnel  are 
instructed  to  radio  a  report  to  headquarters  and 
proceed  to  the  downstream  campgrounds  to  start 
evacuation  procedures. 
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4.5  EVALUATION 


The  operational  and  maintenance  procedures  in 
effect  at  this  dam  are  felt  to  be  adequate  within 
the  framework  of  its  limiteu  requirements.  The 
emergency  action  plans  and  warning  procedures  in 
effect  at  this  dam  are  considered  adequate  in  view 
of  the  undeveloped  nature  of  the  downstream  area. 


SECTION  5 


H  YDRAU  LIC./H  YDROLOGI C 


5 . 1  EVALUATION  OF  FEATURES 

a .  Design  Data 

Pursuant  to  the  Recommended  Guidelines  for  Safety 
Inspection  of  Dams,  Lake  Ocqufttunk  Dam  is  a  small 
size  and  significant  hazard  dam.  Accordingly,  the 
100-year  frequency  storm  was  chosen  ns  the  design 
flood  by  the  inspecting  engineers.  Inflow  to  the 
reservoir  for  the  design  storm  was  computed 
utilizing  precipitation  data  from  Technical  Paper 
40  and  Technical  Memorandum  NWS  Eydro-3‘3  in 
conjunction  with  the  HEC-1  DB  computer  program. 

The  unit  hydrograph  was  derived  utilizing  Snyder 
coefficients  for  the  drainage  area  provided  by  the 
Corps  of  Engineers.  Due  to  the  unusual  inflow 
conditions  at  the  lake,  runoff  to  the  lake  was 
calculated  for  the  drainage  area  contributing 
directly  to  the  lake  combined  with  a  portion  of  the 
runoff  emanating  from  the  Big  Flat  Brook  drainage 
area  upstream  of  Lake  Ocquittunk.  The  portion  c.f 
runoff  entering  the  sedimentation  pond  was 
calculated  to  be  5.9%  of  the  total  Big  Flat  Brook 
runoff  on  the  basis  of  the  weir  sizes  of  the  flow 
separation  structure  at  the  inflow  canal  entrance. 
On  the  basis  of  these  criteria,  a  peak  inflow  to 
the  lake  of  667  cfs  was  computed;  when  routed,  this 
amount  decreased  to  a  maximum  discharge  of  251  cfs. 
Since  the  dam's  combined  spillway  capacity  is  253 
cfs,  the  spillway  can  accommodate  the  100-vear 
flood  and  is  adequate. 

b.  Experience  Data 

There  are  no  streamflow  records  available  for  this 
site.  The  spillway  appears  to  have  functioned 
satisfactorily  through  the  years,  and  according  to 
park  personnel,  the  dam  has  never  been  overtopped. 

c.  Visual  Observation 

During  the  inspection  it  was  noted  that  the  main 
channel  of  Big  Flat  Brook  was  blocked  by  a  fallen 
tree  and  an  ice  jam  that  diverted  most  of  th''  flow 
to  the  smaller  secondary  ch3nrel  just  upstream  of 
the  flow  separation  structure.  This  hydraulic 
component  appeared  to  be  functioning  adequately  as 
designed,  and  a  substantial  flow  was  entering  the 
canal.  Water  was  observed  passing  over  the 
auxiliary  spillway  although  not  at  the  principal 
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spillway,  suggesting  that  the  hydraulic  connection 
between  the  pond  and  the  lake  was  obstructed  since 
the  auxiliary  spillway  weir  is  0.08  foot  higher  in 
elevation  than  the  principal  spillway.  The 
obstruction  may  be  attributed  to  ice  blockage  s.ncc 
both  lakes  and  the  roadway  culvert  were  completely 
frozen  over.  The  park  rangers  were  notified  of  the 
main  channel  obstruction  following  the  inspection. 

Overtopping  Potential 

Employing  the  discharge  ind  spillway  capacities 
contained  herein,  no  overtopping  would  occur  during 
a  100-year  frequency  storm.  There  art?  no  records 
or  indications  that  the  dam  has  ever  been  over¬ 
topped,  nor  does  there  appear  to  be  a  sign  if  cant 
potential  for  serious  damage  resulting  from  over¬ 
topping.  The  roadway  pavement  appeared  to  be  in 
good  condition  and  capable  of  wi thstand i ng  moderate 
overtopping  without  causing  erosion  and  affecting 
the  dam. 

Drawdown 

The  24-inch-diameter  C.l.  outlet  pipe  is  gate  con¬ 
trolled  and  capable  of  drawing  down  the  lake  to 
elevation  95.5  in  17.9  hours. 
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SECTION  6  -  STRUCTURAL  STABILITY 

6.1  EVALUATION  OF  STRUCTURAL  STABILITY 


a.  Visual  Observations 

No  deficiencies  of  a  structural  nature  were  noted 
during  the  inspection  of  this  dam.  The  horizontal 
alignment  ox  the  dam  crest  is  good,  and  both  up¬ 
stream  and  downstream  slopes  are  uniform  and  appear 
to  be  at  true  design  grade.  No  indication  of 
material  movement  such  as  settling,  sloughing,  or 
creeping  was  observed.  Water  was  flowing  uniformly 
over  the  entire  auxiliary  weir.,  indicating  the  sym¬ 
metry  and  continuing  stability  of  that  structure. 

b.  Design  and  Construction  Data 

A  review  of  the  available  design  engineering  data 
indicates  that  the  design  is  well-engineered, 
reflecting  a  conservative  approach  and  employing 
contemporary  analytical  techniques.  Based  on  the 
present  condition  of  the  dam  and  a  history  of 
uninterrupted  satisfactory  performance  since  its 
construction,  it  is  believed  that  additional 
studies  or  investigations  relative  to  its  stability 
are  unnecessary  at  this  time. 

c.  Operating  Records 

The  performance  of  this  structure  has  been  satis¬ 
factory  since  its  completion.  However,  there  are 
no  formal  operating  records  available. 

d.  Post  Construction  Changes 

There  are  no  records  of  modifications  at  this  i.am, 
although  a  wooden  walkway  chat  extended  from  the 
embankment  to  the  gate  wheel  is  no  longer  i.>.  place. 
In  addition,  Skellinger  Road,  which  extends  along 
the  crest  of  the  dam,  appears  to  be  wider  and 
slightly  higher  than  indicated  on  the  design  draw¬ 
ings.  The  excellent  condition  of  the  road  indi¬ 
cates  that  it  has  recently  been  repaved.  With 
these  exceptions,  the  dam  and  its  auxiliary  hydrau¬ 
lic  components  appear  to  be  exactly  as  detailed  in 
the  design  drawings. 

e.  Seismic  Stability 

Lake  Ocquittunk  Dam  is  located  in  Seismic  Zone  1, 
in  which  seismic  activity  is  slight  and  the 
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additional  structural  loading  imparted  thereby  is 
generally  insignificant.  Experience  indicates  that 
earthen  dams  in  Zone  1  that  are  stable  under  static 
loading  conditions  will  maintain  their  structural 
integrity  when  subjected  to  the  negligible'  dynamic 
loads  imposed  by  the  weak  seismicity  characteristic 
of  this  area.  As  indicated  in  the  foregoing  para¬ 
graphs,  this  dam  appears  to  be  stable  in  its 
present  condition  and  conf iquration . 
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SECTION  7 


ASSESSMENTS/ RECOMMENDATIONS/ 
REMEDIAL  ACTIONS 


7 . 1  DAM  ASSESSMENT 

a.  Safety 

Subject  to  the  inherent  limitations  of  the  Phas  •  I 
visual  inspection,  Lake  Ocquittunk  Dam  is  judged  to 
bo  in  a  good  overall  structural  condition.  The 
spillway  capacity,  including  the  culverts  to  the 
s tab i L iza t i on  pond,  is  adequate  to  accommodate  the 
’00-year  frequency  design  flood.  It  is  recommended 
that  the'  dam  be  placed  in  the  significant  hazard 
category  since  the  downstream  area "contains  camp¬ 
grounds  that  are  utilized  extensively  for  recrea¬ 
tion  during  the  spring  and  summer  months. 

b.  Adequacy  of  Information 

The  design  information  made  available?  by  the 
NJDEP  is  deemed  to  bo  adequate  regarding  the 
analyses  and  evaluation  of  safe  operation  and 
structural  stability. 

c.  Urgency 

It  is  recommended  that  the  remedial  measures 
described  in  paragraph  7.2  bo  undertaken  in  the 
future,  with  the  exception  of  cleaning  out  the 
pond,  which  should  be  undertaken  as  soon  as 
possible . 

d.  Necessity  for  Further  Study 

In  view  of  the  overall  condition  of  this  dim,  its 
hydraulic  capacity,  and  the  fact  that  it  is  con¬ 
tinuously  monitored  and  maintained  by  employees  of 
the  state,  additional  inspections  or  studies  within 
the  purview  of  Public  I, aw  92-167  are  deemed  to  tie 
unnecessary . 

7.2  RECOMMENDATIONS /REMEDIAL  MEASURES 
a.  Recommendations 

J 

Under  the  present  maintenance  program,  it  is  recom¬ 
mended  that  the  following  be  performed  in  the 
future : 

Clear  the  brush  and  trees  from  the  embankment 
and  the  upstream  face  of  the  dam  an  well  as 
the  dike. 
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Fill,  grade,  ..nd  reseed  the  eroded  area  at  th 
sides  of  the  low  level  drain  and  repair  the 
wave  cut  bench  on  the  upstream  face. 


-  Inspect  and  repoint  the  masonry  sidewalls  of 
the  drop  inlet  spillway  and  channel  whore 
necessary . 

Remove  the  silt  from  the  low-level  drain  out¬ 
let  pipe. 

Inspect,  repair,  and  test,  the  valve  for  the 
drain. 

Monitor  the  seepage*  between  the  spillway  and 
drain  outlets. 

b.  O&M  Procedures 

The  present  maintenance  program  is  considered 
satisfactory  within  the  limits  of  the  program. 
However,  periodic  inspection  and  repair,  of  the 
appurtenant  structures  described  above  shou'i  bo 
included  in  the  program  when  necessary.  It  is 
recommended  that  the  b Low-off  valve  be  opened 
periodically  to  ensure  its  proper  functioning  and 
to  keep  the  intake  nr.  a  free  of  excessive  silta- 
tion.  The  existing  monitoring  and  emergency  alert 
plan  appears  adequate  in  view  of  the  undeveloped 
nature  of  the  downstream  area. 
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CREST:  Auxiliary  spillway  (on  dike) 


a.  Elevation  10 1 _ 
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c.  Width  12" _ 

d.  Length  40' _ " 

e.  I/Ocation  Spillover  At  dike  on  seriimcntaTTon  pond 

f.  Number  and  Type  of  Gates  None _ _ _ 

OUTLET  WORKS:  Principal  spillway  (Main  Dam) 


a .  Ty  pe  Masonry  drop  inlet  with  20"  C.I.  pipe  outlet 

b.  Location  Right  abutment _ _ 

c.  Entrance  inverts  To 4 

d.  Exit  inverts _ 10  3.5  * . . 

e.  Emergency  draindown  facilities  24"  c.l.  pipe  drain  at  invert 

HYDROMETEOROLOGICAL  GAGES:  tp,,. 


a.  Type  _ 

b.  Location 

c.  Records 


MAXIMUM  NON-DAMAGING  DISCHARGE:  253  Ms 


*  A .  D 


As named  Datum 


/.  /'■  /,  „  /•  ..  -.//  .V-  >  A.  *'  V*  *3 


-'i  LifJ-;,-  .  \  c.  ^/  <?'  '  /SCC 


BY  _ 


.J-  C  DATE 

CHKD.  BY  _ OATE  _ 

SUBJECT  __  _ 


LOUIS  BERGER  &  ASSOCIATES  INC. 

/-  C  V  <t  \  '(  /  /  A  A 

i:<- /IT  A  /V  " 


■,nr.L  i  tt  ,  /i  o\  si 2 

PROJECT  f"  ’  ’/ C  . 


- P\' "i  >  C  A 

/  T?1  /Ac,  .  //  C*>  l:-t  Hi  „ 

TV  ;v  /  /  a  /'  /*  /  v 

o  <’  Vyvv77i'Vj i  C-'V  v.  j. 


/  ‘  •  />/  •/.  „/-••/ 

A/  a  a.  A  .a/.-  ■ c  :•>  » // 


2  ftOf  Tri  /j,'  '2  A'  £rf }*■'•*  i.  .  , 


'■  <  m-  .  tD  7' 


y 


3  /} f  t  7  i  r'Tt  CC'asT  hS*4  <*t.  '*  C‘/.f  /*' t  /a A-  //-JTC 

Sn/wc  //  'cCus/K/t,  f  c  £v7*  f)AJ<:t:  Csiajsil  Id  o<  t  SEt,??/* 

frAjo  /fr-  7C *.  S /‘err 

22  O  U  (0177  JoT-rr**'  />  C!"-.  >  •'  A,  7.’  ^ 

S/1  /jT73'>'  <r  /  s  /  -J  • 


£>fSCMfi*U  Pli*/ trJC 


/  V  fi/  //A JC7\ 


sT+zb 


,  .  <5^^//^V4^A'.7  ,  vAV.V  -7  ssfo  7  ''V;  *..< ..  _.  aV'v; 

tAf£  /'v  l> */?+■> Dc uj<  c/u  r.i/f  a 7~/o*'S  f~cr  Lew 

—  .28  V  A'./6  _  i'c1 " 

V  /}  f  ,Jr;.;x/h  s/jc  /'c  ■■  cc<' t  -  •'  -'■■  - ,.  a  7  «/*. 

C-AJ~a:,)A'CC  C-'lA.'sU  T<  7>'/.  a  . 

/.v.  /  <  /•  y  a’  •.,  +f-  u  '£}T>lr  "/  r:*-"- .  7;  * 

/ 

£JJJJU  S^rc  /VH.Q  ,  /_C _  -  ,  '  /  -21 

Cad/<c{'&  rtfa'C  ft  /  2.  si  T  dr^c-tf  / ^  7 


Fl 


C/2  <  >t  T/  iTs  /  / 


syt?fix  .2/  - 

T/CJ> 


c  '■  /”/  -  •  '■ 

Set -si£/jrA  n 

D  <7  <■'  > 

•  cy-~  _ 


B/cc  * 

'.V  /<■' 


/Cr  ■<  '•■ 
VJ 


BY  jAAcrflttf/*.  DATE  J/.'  7/*>  LOUIS  BERGER  &  ASSOCIATES  INC.  SHEET  NO  *  5  OF  A  27 

CHKD.  BY _ DATE . .  £}<**£(// 77  ..  ./-.Yl*  4  P^f'l..  .  PROJECT  '  '/£ 

SUBJECT _  ...  .  //''Sr-  •  //)>/>*  -t'  Si*- ft  <■'/'  fl*7  f'  ■’*. 


SUBJECT . 


•  '  t  i  •! !  / 1  P 

-  y>-  /  !''■  /  ///'  /  jut  ,'j  /  // 

'  (.  •  ff^/C^T  S  StlvCt  ‘  /'/  rr  <CJ  . .  /  •  „ 

^  a*.  <? 

C-  '  -  C  2 

^  ‘/‘Yt:  -  ^ *  'J  //  ,*V 

■  , 

*-C/<  '.  .v  A.  j 


•-C/r  «.*y'-;V  A.  •//*■//-  j 

^  -  A<<,  /''»•’  <*-  ^-r  .) 


/V,  V7x  ?.y 


-.  2.6  A  .?■ 

7a>  r  ^  ■  ^r*  /  ,7*s  ' 


f  ^ -  f  ~  ‘  1  ■  r  y 

t*is  ss.  /  -/I  e»  /7  ^  /v^  <•  y 

P  !<  f  *'  'J 

C  ^  ^  ^  /»;  A  •  r  7 

if!-  *■  /  tVr  //•  ^  '.v  »*/'/» 

>//  W  v  /-i 

C,  o  ”  ^  ft  '»  */>• 

t*Gi*  ~f 

t '  jf  k  cirri  ft  fj 

CfrjrO/4  "1 

T/’  i-.Jj;  //«  ■*  '0  //y. 


/(A  •»/,  <■“.•>/  A  'J  /  .  •/  i-.  v  <7/^  /"  ■  T  t  f fc<4*  *  •  J> 

cTo/.cy/  A  C'C Cf  u  1  tTUa-  /  PcrvC>  '  "  LSi t£  /r~r/i  4. s' 

&OT  S£bi71CNrA rV  ■'■  *  '  7 '»  ^  /'/J  6T.r<L 


•<?  /•  r  .^'C-  c/  A  /V.-  <_  /  .  x;r  i/  y 


rt''  ,.V  •  V.  '/.  •<'/«•  .0;  C.  .  A- 


■>  / 


/  '  ' 

>  /  ,  ■ 


ps  Z 


/'*■*.'  /• .: 


-/A  A  /  <.v  .  T,-'\ir)  ■  .  ,  / /'  <-  £/  ?*/,/  ■  £7$  (.>/77V'VJ( 


^cof^e^r/rr?^ 


ft  '  yj  (  i  A  -  PS  *  ■  C  / 

'/TO 

/S7Yid/t 


\  /»o 


BY  J  •  V*  D  »\  i  r  /  •  f  ' 

CHKL).  H>  DAT! 


LOUIS  BERGER  &  ASSOCIATES  INC. 

c  /7  /  i  >  /  //■!*•:  l 


SUBJECT  „  .  „  .  t'l  ■(  H/t('  *4-  5  ‘ 


v  T  7’cfj  !•  L^nvC  £  i>/ ‘ 


*_  I 

l  I  f/f-  J.»(iC  \)n.o 

-  O'JTi.  CT  ^ -  -  ■—  - 

sy  1^1  <■  vi  •/  1 

■  V7  i 

!  c  '  t  Jut  Cjr-.  1 

/o  7.  c 


)*■  1 


‘.mil  C-.  or  W  <*  '’• 

frtUJJ  1  I  *•'  7 

.  o  • 

/ 

.  '  '  rj:  t'A)*:-  .  C  - 

'•  (■>*/< 

//»■'-'  '  -■'■•ii  /(/  n  f  r< —  .  // .  -.vuKti 


V  A'  '  <  i  -’I.*  A.V 

« 

a  •  3!  f 


»■  *  K  | 


c.lE.V'^T'OM  V  •  C,  vvj 


ll)t  v'iC*-’ 


/) 

S  7»  G5c  .£>/  re  /*/?/-’  £  £f 

CF  •  /'ll,  4  H/.Z  7 

*  j  ■'  £*.>*•  o,  zz/  A  ( ,■  ‘j  C  /  / ct ,  5"- 2- 

t  '  40  M'Tav6»L.  O  :  '  rr  J  * 

v;s.  C 

(OftZf", 

r,^r  c 

/■'Z ..  A.' 

:  '/  ■  *  7  ■•  I.'  .wfc  J 

L  r  ^'o'  f  *  <  KC 

>  '.'vc  r  r 

p f- : r  CV  f  i  •••  f  7  t  rorti.  k2'\c..  i .  ‘Ctr 

v_V  : 

C  L  H  /l 

ofiu.  wvry 

h-  " 

U'  1  AC 

I'.  uf.i  i.O' >  rz  v_ 

CLGl/. 

H 

fV 

K 

c  V 

ion  o 

o 

o 

o 

lori.  </ 

s' 

'  ) 

*3  il  f ' 

'  <.  «  o 

V;' 

l oh  - 

I 

_> .  ?.  II  2. 

'  ..  - 

!o^< 

/ 

/.  > 

z.^  iso 

.  v 

1  Q  !.0 

2 

^ '/  '•> 

1  o')  V 

2.  N" 

.re  ri? 

1  lO.o 

Z 

-JCA  IS'i 

iSi 

1 10  S 

J.7  74  €1 

.5 

z.t.  jg't  /; v 

/II  o 

V  o 

3 .  S’  2  1  2  2  r 

1.0 

2 '7  H34  335 S' 

I H- ' ' 

v.  ^ 

•  v  •:  /  i'?r 

)■  < 

f.  */  r  <6  j  3  5  ' 

0¥  „k . .date  LOUIS  BERGER  &  ASSOCIATES  INC. 

CHKD.  by _ DATE  .  ..  ...  LA.'  i  w  I  {  r.  .1  '  PROJECT 

SUBJECT . . .  .  _.  -C‘J>!7C  V  /.'  C.  'V<//‘  »  <r 


^o7//^v-a,  -c~\  /V  /'•/•  r  a;  !/■-,-'  /  ^  «-■  ~  y/<U\/;..v 

O  —  J3«i  '  ci/' ip  C&'y/\'C<r7.'/;6  ///tr/L  <:  <  7 

7  <L /)/ £Cs\S  '~ V  0 /V  7  V/ Aza 

/-ICC.  /  ////.v  '  /.> 

6'C  c  ^  r ;  J'-"  /  7  /'/  .  ■  /• 


/•  •  '  S/s  C.S‘ 


( 


/•  z'  . 


/A  A 


/?/'J  o  uc  /  '**  J  PC 

U/fifC*'  <  *■  / //L  C  C  LC  iS, 


/  s,"  7 

t*J  .  f.Crv  ,r>  :  •- 

/'•.  f.  £/AV  A' 

pc  C  /  /A./fi.  /  (.'/J 

y  _  /  /'  JA'  / 

Z*  /"  /  s)*  C  s)rz  /* 

f  <  /-  '  /  >  -r/ 

/  /  <; 

r  .  i 

iO'i 

£ 

/Of,  ! 

/  e  - 

/o’/,  r 

7 

(O’  - 

/o  1. 1 

/•  i ■ 0 

Hi¬ 

M 

ll  1 

n't  - 

/  C  i  /*  ft  i-  s  ’■'■  , '  .*  «• .  •  V 

<T‘.A-  //  ..  f  -  '  ••/<■  a>  - 


l 


i 


BY  J.C.  _ DATE 

CHKD.  BY . DATE 

SUBJECT _ 


LOUIS  BERGER  &  ASSOCIATES  INC.  shee.  ..o  a  or  a  22. 

PROJECT  _ 

.  -i2( /.-  -  '  - 

Z' /:•  •  '  //'/  *  $££>/*  ft  r*r-  ■'*  P~'  ^ 

£>\zc  M*  <;  •  <9/  C'JLVC.  r  f fr,i»  s./jML.  'c  »>  *?rt7’J**k 


TO 


)  *v  ...1,'/ 


A  JY  V  ' 

Z  "  ' 


■j  :  1  / 


T'-'Z  '"ViD  ti  I IO.  C? 

ft.  lO<i,ZQtM>l  W  rc 

y  d  .  /0'1  /^iaj 


I ■  103.0 


’t.llo.C 


-Li'-i  v 


/ _ \ 


of  •  <  3  •- 


•a  '  CZi*  _  .3  r;  r . ..  . - 

*'  v  /  *■*  A  /  ■  .  *'  "/'<./  h  i i) , 

Pj.  *<  -  .r;  7 '■  it  V*'' 

l  ~  z/y?  ■  „  '  «T/  f  /'r7 rj 

c  ■  r:  1 


A.  r* 

V'  '  !t_\ 

j  j  iT  »*  ''t. :  *  '  '•/ 1. 

J>£>TH 

P  ■_  f  • )  1. 1  ••■  •  fj:.  /.'ns 

t’t . 

A  M 

/* 

V— 

<u<  (3'Zv.  '"CA-*9) 

"  i. 

H  < 

A 

ion 

O 

.  "7  ' 

£ 

III.  0" 

*7  1." 

> 

;  •  *  7  * 

1 0  - 

i 

.-7/ 

‘‘u  C  - 

V-  - 


*  r  m 


J/-’  '/■■ 


CHKD  SV _ DATE. 

SUBJECT . . . 


LOUIS  BERGER  &  ASSOCIATES  INC.  ,„Fr,  . 

L  £'<.  Vi  >~TT t-’l'1  k  PROJECT  <;"• 

CTt'A*.  ns\ty*L 


f/tjc  (loue-  v/vc,  Cc^omc^j  <  r  r  i  .**  :  r,^  /'**«•  c*  ave  r  >  * 


fc'4  •  IIO-6  icf>  C  fits'  _ 


e  1/0.6 


\  H~- 

i  U^./o4.o  ;  j 


•u*  0OT.  /03.S2. 


■/ui£  < 


32 


" 

Ilslv.  /O'J.CZ 


SHKt. T  Nf. 


BY  _  -}■£■ _ DATE 

t’HKO  BY  _  _ _ DATE 

SUBJECT _  _ 


LOUIS  BERGER  &  ASSOCIATES  INC. 

L/jhC  V7  7 


PROJECT 


;  [O  /•  2  2. 

■r--  "/*. 


k:  \r 


/-'/  ■  C  ///■■'' ' 


<>  ') 


CCis<  r  L, 


^  *■ 

r-  o' 


3 

\v 

•V: 

> 

Q 

''J 

u 

J 

V 

Si 

<! 

>' 

<0 

V 

<■  •' 1  sj 

C  VI,  i<  V 


-  (,-)  ^  Qq 

<-J  V,  <\j  -- 

;'J  CNJ  ^3"  Qo 


-  J  ■* 

—  ( i 

T)  rj 


i  < 

S>  kj 

Vi 

K) 


s>  o  N 

N  ^ 

M  <\  ’ 


C\  11  i. 
^  Q-  vj 

X 

<] 

y 

1 

* 

% 

*  i 

Vrf  , 

1 

r- ;1 1 

o 

h“ 

•\ 

? 

* 

z'l  i 

!  j 

k) 

2 

<•1  j 

Oj  s  i 

t  i 

O' 

'  > 

Vyi 

!  "i  i 

V  *•  v 

4S 

‘AJ 

-J 

h~ 

L 

- 

x  *  <  t 

n  to.  i 

? 

V ) 

H 
-  ^ 

or 

•:  -  i  % 

n 

1  ^0 

I  ■’ 


Vi  V> 

"  CVl 


Ci 

^  -  kj 


vS  In 

:ri 


^  0 
% 

!'J  J-- 


'*'•  “  ^  U 
■  I  V.  OJ  VI 

l'>  v»  r~  r 


^  Vn  un 

r~  r 


t~  i"  S) 
•o  ’>  “ 


a  n 

•  “j 


M  1 1 


'  »  >  VI  !1 

-  rJ  % 


Or  “M 
\n  ^ 
.  n  os 


-O  V 
vfi  o 


a 

V  , 


< 

5 

^  i 

'v  - 
'J  *»  V 

I,  I  > 


c 

v 

t 

N 

V 

b 

V 

£ 

1 

> 

l> 

J- 

r» 

> 

6 

s 

Q 

V 

\J 

'9 

■H 

* 

N 

1 

> 

5 

\ 

X 

1  1 

< 

v| 

l 

i 

V 

1. 

<4  i  4- 

-w 


)(  L  o  V 

•VI  r>  PI 


'n 

VJ  n>  M  vj  ^  '*  '1' 

it)  1>  n-)  r*>  r^,  °)  it) 


Vfl  s.  (\)  sj 


C\J  C-T)  V*  N* 


s)  '/>  o  vV  <■>  Vi  o  *•  •  vS  *U  't) 
r-  UC  'Yl  ■  SY-  r'  I  .  r-i  V  V 
I-.  <,  O  o  ^  —  "»  > 


-z 

4 


J 

w 


p  uoh- 


Jhc.’ r  '  )  1 1 


,\-Z 


\ 

\\ 


4 - 

- - - - 

- i - 

- V-- - 

— — ■ - — '  -■ 

_ * 

V^i 

K‘f 

<\l  T 

-  '•«* 

'  o 

"r. 

Vs 

>5 

-4* 

M 

W 

j 

5/ 

3 

{id)  j.2nnt  "n.'d'j  djy\c  ihd>  3h 


- ■* 


.  A 


BY  J  1 

.  DAT1'  /•  .  f  ' 

LOUIS  8LR0ER  &  ASSOCIATFS  INC 

■  ■  r  i  i  n  i  i ^  '•  ».  •- 

CHKO.  BY 

. date 

<  T~J  ‘  \  W/(  t~  -  •' 

projr  r  '/ 4 

SUBJFCT  .  . 

'■  TO/  /hVf 

/it  ‘.  A 

Z/JAZ  /*7"  <i'iLZ'. 

Z'5*,  r‘2  - 

<6~.  iT  -YZ,  //a 

lm  .  - '  •  r  / 

-!/;/•  7~ 

/,•!/.  O 

/Z’.  Zr  /y<r . 

/tr'LJJ 

T/}?l  y? 

T  TlL  \a 

/Zo> .  i' 

11  AC  rud,  J , 

w  5 

.A  £  7  w'* />.»</ 

y  (* 

A 

/Z? 

r~ 

\ 

\ 

i 

i 

/ 

6a 

/  J 

\ 

i 

/  i 

/■O „ 

z*.  /  -  .7/v 

//z>.  ^ 

\ 

\  . 

•7 

3.  v 

J.  y  J  / 

AZ,  //:> 

\ _ /fT  l» 

\ 

■  4  j 

/ 

i 

AY  * 

dCTOL'Z 

*  7/  :  3JT  /  ; 

'/...)  //Jr  /J® 

/-  /  /  '?  .  >*  ’/<. 

\  4  • 

^  / 

t . 

ri_r 

/y 

Z  /'/■ 

\ 

\ 

\ 

-  Jo 

4  r  “ 

■  "’/<  ■  .  3 .■»/»«. 

cl  /:z 

W: 

JT ac. 

'.LC\/. 

HT.  AT.  *tl 

'  y  A-  A  y. ) 

.$'••" : rr, 

7  ■"«  '■:  •- 

Tmj^. 

v-p.  fU  i  Lift  / 

w  c . 

AKCA 

.'"To/AtoS 

(  /X  ) 

Ac) 

(/ic  rr.) 

(A:-n  j 

>i c.-rr  i 

?r.  £T 

O 

— 

/  JO 

ZT-)L 

C./l 

ton 

.  06 

8.£ 

Lib;. 

'vZ  ^U£).  ’ 

iS.  31 

/oc 

/ 

if.  si; 

i-2 

Q  i>tf 

_y  «  f?  w 

&.i£ 

3  V.  :v 

/  o  j 

J 

to 

j  r 

;  * 

4  ci 

f  i 

/  ?.y 

It.  <4 

63  79 

no 

j 

9  55 

[0  (c 

«?*?.<;  fT 

*S.  6  3" 

7^.o* 

//of, 

3.6  6 

10.7  ? 

*  yy 

JS’./C 

81 


C _ date  \/J'r/r< 


LOUIS  BERGER  &  ASSOCIATES  INC. 


CHKO.  BY  .. 
SUBJECT _ 


— date  _  ......  y  C\~(,\.j>7Ti.'AJK 

- c-'/c- .  l-/)k'c 


t  HUE  I  N(J  T?  /. 

project  cl 


/.  £>/tsius4c>t,'SAj  puf  r.f  ts;*C  //  <?y'  cs*/J 

fije«sis?L  Ht-H  Ud/  -  /^.^-  „'V/  /;7/e  ^ 

/r/iC  T  f  L.y/X  £L£S/>7,  :*J  -  J •J'<r 
\Zai.Ont£  s /- 


/  *"*  A'  f  V 


A  >*--  />  f  p  /  ' 

'/-■r.  y  Ac  rr 


' "7T  a.'/*./ (T 


o 


l)s  Si  s-’O  - 


.<  i 


A  <?  /  A  /..  /  /  /A/  . 


/  '/V...  J.. 


ASts  '\/s  /!  c  Haol.  C  ££is. 
Ft  Cat  {/  usjdCst.  kJb. 
l/cta-'/d.  c'73«Vf  <t 

4/^c/,'  jA  v;  /  /o'y  — 
/■>*9A  i  /  /<V  <  ~ 


/^7 
/  ’£  .  t>" 

A  -  />..  <>f  r  {..  /> 

.^3  wc 

c 


•'."/*  ps's-  i  -s  'l't 


j/j  L  is'  Sir  C 


A  f  7  /jte.  F7 


T'r 


y<'i  (.',-• 


/.  , 


U  //■•  s  fcdT «./  /* /  ./  /V  /  -•'  /{  S* ' t  s* 

F+scsst-p  / c/- . 

/  o--r,  A  4  * 

'f&TAC  /t r  C /  c^aw^,  /c  ^  7.  ■-'#£.  x 

S4Z  7 si  /V  A . 


.  //Vrr  i  /? 


-  Ax 


y.  0  K /tAA  bO  OL' As  fl  Oiu  r.t’T  cf 

CL.  //0.6 


PAkC 


V  ft..  c-nci-r  or  pert. 


I 


ZV" 


L  -  7V  ' 


. 1  ^  ^.rr 

4''  C*  fz^~p\\  A  f/t/°' 

r /KJl>  ^  Hftotr  M  r!*Jt  *t  o  .'Li  f/  Hi1'  A. mf  s  /'  .  T/isti.  Lf-h 


j  or  A  2 
...  74  _ 


cT  -?'C  7 rtss  ' 


I'J/s'/Ji  l  .. 


•  j'v'r#, 


r  a-  i-c^iv. 


BY  date  LOUIS  BERGER  &  ASSOCIATES  INC.  sheet  no  a  of  a, 

CHKD.  BY _ DATE  _ _  .  _ .  /z  f?  *  V  .  t.-  A'  1  ?  .  PROJECT 

SUBJECT _  _ Qp1/)  ’//  //""YC  (  ~-,7  Z>  J 

C  ~  '73  4  V  /*>*  C*c:->T  r»?i-  )c  <£  pipe  :  /o-S" 

0>< /hu &ph.>aj  8ctk->c c  *j  c.  e.  7  ^  97  5  7~p  pt^c 

nipy  £?  -  .73  ^  3.  //  lrIjOo'.r)  ~  19- <Z  i-f  /■-  /  / 


£>P'P]uA &&OU/0  f~//L/!C 


^ . 

el  OP a)6>C 

I 

|  pL  OU_> 

1 

I  4l/6  f:LD'»J 

/  MFLO  ‘V 

•  _ 

<4_c.Fr 

! 

i  4T1.6 

;  c/s 

6of\ 

/  °7  /> 

39-7 

:  v7c-/>  - 

3,  1Z  v 

4 /*t8  /,‘*VP3 

/<3op 

< o .  1 

! 

/7-.r.  - 

r 

//•/  •>  $.3  /* 

95.5-) 

O 

/  ^  rvy  c  77^c 


/  7  ^ 


31. '7  °  -+  * _ y  9 

7'-  ~  *  l  i  •■  ’  //.  7  5  c  ^  •■> 


.'  y  9  *** 


' . 


m 


..date  > 

CHKD.  BY  .  _ DATE  ..  . 

SUBJECT _ 


LOUIS  BER6ER  &  ASSOCIATES  INC. 

///>.»  -V.  <  -v'j/  /  A  '  >  .p/'‘' 

/i-3: ...  /.  ..A.3.  si* 


snerr  no  /'/■*'  of /1 2  P 
PROJECT  sCv  -  'rr 
/v’ 


A1 

LAKE  UCOUITTUNK 

A2 

J  CERAVOLO 

AO 

MAH  f  H 

10.  1981 

Q 

luo 

0 

6 

0 

0 

u 

0 

m 

3 

K 

0 

1 

t 

K 1 

INFLOW 

HYDROGRAPH  TO 

REGERVO ! R 

N 

.1 

2 

34 

Q 

AO 

01 

.  03 

.  03 

03 

03 

.  02 

03 

03 

01 

03 

04 

.  03 

03 

.  0  & 

04 

03 

01 

'  5 

07 

. 

KJ 

1  0 

j  4 

01 

.  41 

33 

s\  1 

1  / 

1  2’ 

!  ) 

ch 

On 

03 

(“? 

.  04 

u 

-'li. 

0! 

03 

03 

.  0.3 

i,~. 

03 

0 

.  4 

T 

W2 

.  570 

X 

0 

0 

1 

K 

1 

-» 

1 

K1 

ROUIED 

flows  through 

RE£>tRV01R 

V 

1 

1 

Yt 

1 

Y4 

10c  9 

107.  b 

108  5 

109 

110 

110.  6 

l  i  1 

Y5 

0 

91 

173 

194 

?5 1 

753 

4?R 

tA 

8  A 

10  <b 

17 

*E 

106  9 

1 10 

iro 

** 

10s  9 

4D 

no  6 

k 

99 

04  03  03 

G‘;  0'  ..•*> 

.  f  ‘  *J 


PREVIEW  OE  SEQUENCE  OF  STREAM  NETWORK  CALCULATIONS 
RUNOFF  HyDROGRAPH  AT  l 

name.  hydrograph  ro  s 

END  OF  Nt  rwORk 


JOD  SPEC  IE ICAT ION 


NQ- 

NHR 

NMIN 

!  DAY 

I V  i  »* 

IMLIi 

MET  \K 

IPLT 

IPF 

100 

0 

6 

0 

i/ 

0 

G 

3 

0  0 

JOFEh 

rjui  r 

l.rfOF  I 

HAut. 

3 

0 

K.‘ 

0 

INFLOW  HYDPOGRAPH  TO 

RESERVOIR 

ISTAQ 

1 

ICO.-IP 

0 

IECr’N 

«./ 

I  fAf-  G 

0 

o»M  7 

•') 

jpRT 

INAlif 

1 

IvV*  ..E 

lOlr 

HyDnG 

jRAPr1 

IHYDG 

IUHO 

TART  A 

snap 

rn"j 

ja  i  h1  h\: 

hAl  I  0 

i:/< 

:k-i  *“ 

*Mf  L  iV 

0 

2 

0  34 

0  Of* 

o 

..  \.fC* 

«>  wO»> 

0 

0 

Phi’.’' 

1  ’  GV  r  i<N 

0 

03 

0 

03 

0  03 

0  f.i 

0 

or?  o 

03 

0  32 

0 

04  >  0 

3 

0  03 

0 

03 

0 

04 

0.  03 

0  03 

o 

0  4  0 

04 

0  05 

) 

i'S  0 

0  0  s 

0 

05 

0 

07 

0  07 

0  1/.’ 

c 

i  0  G 

1  1 

0  1  4 

u 

1  c  ■*/  J 

0  !_'f 

0 

91 

0 

35 

0  2  3 

0  1  7 

0 

i ;?  o 

1  0 

■y  ..'9 

0 

0.-3  0  -j 

■’ 

G  0  :j 

0 

Oo 

0 

05 

0  05 

0  05 

0 

04 

c  b 

O  04 

G 

(■ 

0  <.  1 

0 

03 

0. 

03 

0.  03 

0  03 

c 

GU  G 

0  3 

0  0  3 

0 

02? 

0 

l  nss  OAT  A 

1 

.RCIPT  STRHR 

DLTkfl  RTIOL  EPMN 

jiRk*-  iinni  e.trtl 

CNSTL 

Atom  RT 

fflP 

0  0 

00 

0 

00  1 

00  0 

00 

0  GO  \ 

00  0 

50 

0  10 

w  or  7 

0  0 

UNIT  HYT'DU GRAPH  DATA 


hf-iD-GF-r  £R  luD  FlO.J 


by _  j,  c  y,,.t  LOUIS  BERGER  8  ASSOCIATES  INC. 

CHKD.  0V  _ DATE  /  ^ ^ C  -  /  r(  /*  .  V*/ 

SUBJECT  _  ..  ..  //C.  <T_/  ..CtL...  At?'?  .  A  A  S' £  ,/l^A  ^ 


SHEET  N.i  ^  OF  /’.•.  A 

PROJECT  ere.'  J 


r-  ro  r>  r.j  m  »a  o  zt  *r  r>  r.  n  i>  m  n?  n  ro  <t  —  a^o  m  *«r  ;•>  rj  'j  -«  «-•  . 

cl  o  iir  uj  eD  r-  >0  -0  in  m  n  rrM\j  rj  r-t  w 

r  - 

o 

o 


•  o  o  o  o  o  o  o  o  o  o  o  o  o  o  o  n  o  o  o  o 


<  ~  o  o  o  o  o  o  o  o  o  co  c  '.0  «.:•  o 
j  o  o  o  o  o  o  o  o  o  j  oo  o  o  c  ■' 


tnoooc  o  f*  o  c  o  o  o  o  o  o  o  o  o  o  «  oo  o  •_ 
o  . 

J  o  o  o  O  O  O  o  o  c  c  o  o  o  o  o  o  o  o  c  oo  o  c 


o  C  O  O  O  O  O  O  O  0  o  o  c  o  c  ■ 
JO  OOOOOOOOOOOOO- 

OOOOOOOOOOOOOOO1 


O  O  >  *T 


UJ  ou  fJ  C1  •'-J  r4  r.J  nj  «-«  rv  1-  o  o  O  O  O  c  O  o  .?  oo  * 

O  O  O  O  O  o  oo  o  o  o  O  O  O  O  1 J  O  o  O  *0  C  j  ' 


>  =  •  •  »•*  o  o  «*'  o  o  o  o  o  >  j  • 

’  O  o  ■-  o  o  o  o  o  c  o  o  o  CO* 


Ul  O  O  O  O  O  O  o  O  O  O  O  O  O  O  O  O  O  O  O  O  o  o  O  O  O  O  O  O  c  ■  J  O  O  O  O  O  O  O  O  J  O  o  o  O  O  Q  C  O  o  o  O  rr  — 


Z  r  i'?  n  n  ^  p)  n  fJ  fi  r j  o  o  o  o  c*  O 

*— «  O  '*>  o  o  o  o  O  O  J  J  O  O  '  O  O  O  J 


'  J  »;•*  o  o  J  ** 

-300  o 


O  O  O  O  O  O  O  O  O  O  C  O  O'* 

•  j  '  :  c  j  o  j  ■...-  o  o  o  o  o  1  j  o  o 


trooooooooooo  d  o  o  o  coo  “>*030000  6  o  oc  0060000600  c-  c  :>  o  o  o  o  o  o  o  o 


>  «'j  ')  •*  r>  j.  n  t  i>  o  —  nj  «t  in  o  r<  -I!  :>  i;  --  ^  n  <r  ,r  o  •  t-t>  ' 


d  h  on  «t  m  1}  n  03  >  c  -•  I'd  n  -.*  ■■■>  0  ^  ‘V  "  r4  ')  r>  j.  rv  ^p  rr  o  -•  nj  ^  *t  in  0  -t?  :>  l  j  h  ■'j  n  t*  .p  o  *•  rj>  <>  -) 

o  ^  m  if)  J)  ID  -o  •aJ'aJ'O  0  0  0  Ai  >4  0  r--^  h  Ms  .N  N  M\  ru  i'  o  CD  '3  *1)  JC  03  03  CD  O'  r.r  IT  <>  i>  Lr  •>  O'  >  J*  J 


»  o  o 
r-4  .'>  i  j  '  4  -n 
■  '!■  o  r-  O' 
rj  : 

O'  Cj 


O  •  ^  ( iHT  nW  »T  J)  O  O  ^  “u 
m  iri  ri  in  d  in  it  un  -o  -o  o  *o  >o 


7  0'Cl.l'LTg-i:  v  •  JS-»  't  -  *•  1  "if  t  ■ .)  :  .■}  t  -(3  .4  'U  T  r,  ’’4  TO  7  C  n  fJJ  *T  -J  1  •  ~  1 

-n  O  O  *•*  “u  n  *r  7  J1  0  3  —  —  f  4  ,v?  •  vr  -7  vn  o  O  ^  *-  f;  .3  r?  '7  -t  U •  ■  a  i”  n-.  t  'i  ;r  ~j 

n  >o  -o  o  *o  'O  o  o  'O  >0  -o  ^  ^  i  -  r*  n  rv  t-.  r.  n  rn  aj  cd  rr>  cd  m  a  c  oc  co  r  >\r  o  i>  rr  •>  r  ■?•  .>  o 


o  o  o  o  o  o  o  o  o  o  o  o  o  o  o  o  o  cj  o  -  o  o  o  o  o  o  o  e  a  d  o  o  c  o  c  o  '>  3  o  ?  o  o  o  o  3  3  3  o  o 


*0 

rs  “a  !.  a  tn 

Cr  r-  o 

«r  re 
o 


OOOOOOOOOOOO  O  OOO^nCD  rn  JJ  on  >  Oj  -r  ■'  fl  O'  JK  O  CD  r“4  r^  r>  r>  -0  O  n  T  ftMAO  r'J  CT  CD  ^4  'B 

a.  -*iiT  «t  ir  p.  .0  r  n  n  n  r-i  «‘i  in  pd  -f»  in  -•  u'  •  o  t  0  in  r.i  c.-  o  v  n 

-  :j  n  7  n  -o  o  -o  -o  -•)  ■?  -r  id  rj  rj  ra  ^  —  — 

-J 


u  n  n  n  ii  w  n  rj  ■?  rj  n  n  -t  pi  r-  -r  «  —  -  -  -  w  «  h  h  w  h  -  «  h  h  h  h  -  h  h 

CflOO  O  O  OOOOO  O  OOOOOOOO  O  J3  0  COO  COOOOOO  '3  OOOOOOOOOOOO*-  r  *3  o  c 

Jcoo6  66  66  6o66ooo66ooc:o6ooo6oooco6o'?ooc  ^odoooco  ^  o  o  : 

03  0  n  o  o  o  o  o  O  o  o  o  o  rJ  o  o  •  .  •«'*-  -r  ^  -c  o  o  ir  o  :D  if)  in  t  o  c  nj  o  —  r  cd  r  <•.  in  m  <r  -r  ‘c  *7  c  n  c  r: 
f j  o  f j  o  o  o  o  o  o  o  o  o  o  o  o  o  j  o  jc'3do  j  o  —  —  —  rj  41  e>  n  —  o  c  o  o  o  o  o  o  o  o  o  o  o  o 
<  ... 

w  o  o  o  o  o  o  o  o  o  o  c  o  o  o  o  o  o  o  o  c  j  o  j  o  c  o  c  c  o  o  o  o  o  a  o  o  o  c  o  c  o  o  o  o  n  c  o  j  o  ^ 


o  c* 

I  n  rj  T*o  ^  -n 


-0  tn 

no  Tt  ra  r-'  m 
in  .  r*  o 

“<  ’t  a 

o 


z  n  n  ci  o  r.j  pj  t  n  n  ;d  -m  n  <t  -t  in  ;>  r  'cn  n  n  n  o  -  c  -o  i/i  -  s>  rn  n  m  -j  o*  o  n  o  o  »n  .r>  j>  <f  >n  • .  -?  rt 

»-  O  O  o  o  «J  O  O  O  O  O  O  I  “5  •  J  O  O  O  O  DO  “30D0^^h-.  r.j  .n  o  :  D  -j  —  o  O  « j  J  O  0<  '  >  Q  O  O  >_<  O  O  rJ 

*r  0  0000  300000000  -3000“?  '3  30  OC  O  OOOOOOOOOOOO  O  O  O  O  o  o  o  o  o  o  o  o  o 


to  '0  -n  5L 
u.  L  -u 
o  o  X 


C  -*  ii  1C  »MD  43  N  D  0-  O  -  ■ ;  r  7  .d  P  r>  n  ,-,l  T  •'  ^  ID  o  -•  r<;  'T  -n  n  -  r -r  ■  i  i  rp  -j  in  r-  td  <r  O 

c-  h-h--.w  -  'a  i  <4  n  n  n  n  :*.•  n  i  r>  >  »  -t  ■*  t  r  «r  n  -t  -r  *t  • 


Z  >c  m  -t  o  o  r\j  rn  *r  o  o  '*a  t»  *r  •  i  4-  rj  r  -t  njj  fj  jj]  ..j  n  rj  u  o  -J3  ro  C3  -r  n  i'ijo  ■■?  i  o  co  t  o  ’•  rc  *r  o 
E  O  -•  -■*  ;M  id  r '1  «T  ji  o  -  J  — «  C4  •  »'*'  -r  -r  n"  -J.1)  -•  -•  J  r*  «r  *7  u'  o  O  —  »~u  *  >  n  -t  »r  •.•  •»  .  .  '  i  •  ■  J 


n  ^OOOOC  J  '."3  — • 


mjdj  rj  rj  u  i-j  j  rii  ri  rj  n  .  n  n  ^  n  o  o  r’  r,  -7  *r  ^  r  -t  -r  -  *t  n 


O  1  j  O  O  DO  O  O  D  o  I  .  o  r3  O  O  O  C  7  1  -3  p  o  O  o  rj  ,•  <>  ^  ,  o  Q  o  O  ^  O  O  O  1 


?  “>  O  j  '  «  '  l’  c  .i 


AC-t-  r 
THOUS  Cl  N 


yy-  LOUIS  BERGER  i  ASSOCIATES  INC.  „„r, ...  />,<■  „A 

. . Jl  ,  .  -r  /* 


CHKO  SV  ..  .DATE  -  '  J  S; /.  L  t  V  /  ‘  >*  >.  &SU''  PROJECT 

SUBJECT... . .  . .  fKC  l  +  /"  L/i 


ROUTED  r'LjWs  TH.iiJUGH  RESEFi'.VIR 

1ST  AG  ICIW  .tCP»J  I  I  ATT  J*  l  T  T  i  '•". 

D  I  T  'DJI 

f*  JOT  I  r-.-*  I  '  :  A 

OLtlbS  CLUfiO  AVG  ISt.  »  >a  ‘i  i'M'J  If- nr 

n  0  0  000  0  00  1  •  o  0 


STAGE 

(06. 

90 

i  07  50 

10B  5C 

1  "1 

.0 

I  •  ■  0  ll'j  tO 

l .  I 

FlGu 

0 

00 

9!  00 

173  00 

1  ?T 

uO 

2.'!  On  .75  J  v«0 

a  ;  O'  . 

SURFACE  AREA* 

9 

n. 

-  7 

CARAT  1  T>  - 

0 

.TO 

16; 

ELEVA1  I0rl=> 

107 

1  10 

1  DO 

Oi'FL 

1  Go  9 

SPUID 

0  0 

CQC.J 

0  0 

EXPW 

0  0 

C.LFTVL  COOL  CARf  A 

w  0  0  0  0  0 

£*Pl 

0  -7 

DAM  DATA 


TQPEL  coon 

EXPD 

DAMHID 

1  1  o 

a  n  n 

cl  0 

r- 

END  0r 

-pnm.') 

hydrograph  o 

!>  I  NATES 

MG 

DA 

HR 

MtJ 

PERIOD 

•ill  'rlfi 

1M  ;  j  GUI 

FI  OR 

/.TuRAGE 

S  T  Ar 

t 

1 

01 

•.1 

i  V* 

1  J 

VJ 

1  Ci 

: 

Cl 

0 

1  2 

JO 

v:- 

IT. 

l 

01 

u 

1-1 

3 

i  ' 

.12 

A7 

c 

i 

1 

wl 

0 

L  4 

4 

c.* 

4  0 

l'* 

0 

L. 

u  . 

r- 

1 

01 

0 

JU 

1/ 

20 

V.‘ 

. 

T  .' 

1 

01 

0. 

3o 

r 

u 

v-  0 

F\ 

V 

0 

c 

I  Of. 

»' 

1 

01 

c 

4.7 

7 

(•• 

V 

•  J 

0 

0 

I  c 

7 

1 

01 

<L 

4*J 

0. 

0 

n  j 

<; 

0 

12c 

-7 

i 

n  l 

0 

'  ?  4 

4 

V 

c 

L’ 

ltVj 

9 

1 

ut 

; 

CO 

10 

1 

0 

0 

r 

l  Oti 

9 

1 

i 

6 

1  : 

1 

1  ■  ■ 

VJ 

0 

:  2  *. 

l 

.'t 

* 

1  _. 

i  r 

1 

2  0 

0 

0 

n 

1 

4 

1 

v 

1 

lb 

1  ; 

1 

3  3 

0 

o 

0 

1 1.'  • 

1 

<  : 

t 

e  4 

i  4 

1 

*t  ) 

... 

0 

<> 

1 1. 

9 

1 

•  M 

1 

TO 

1  •> 

i 

bo 

G 

0 

0 

3  e.-j 

r. 

i 

01 

i 

J6 

16 

1 

60 

c 

0 

0 

1  7  6 

o 

l 

Cl 

1 

4/ 

1  / 

i 

70 

1 

0 

3 

1  2'  ‘ 

n 

I 

: 

r.i 

1 0 

i 

uG 

J. 

0 

r, 

i 

; 

ni 

1 

;  ■, 

1  • 

l 

‘70 

b 

l 

0 

A  '  . 

o 

i 

2 

V  •*. 

20 

c: 

GO 

16 

1 

0 

: 

9 

1 

01 

Gt# 

7.  i 

7 

10 

2 .? . 

2 

u 

1  2  , 

n 

1 

Oi 

7 

1  0 

22 

2 

20 

3.‘. 

6 

0 

r  '■ 

!*. 

\ 

0. 

10 

.•  J 

2 

30 

40 

1  3 

j 

i  ^  •’ 

'3 

i 

01 

n 

04 

7*4 

c.' 

4  2 

i;  c 

1  7 

1  0  ' 

7 

1 

01 

•> 

Jn 

o  J 

d 

2  *• 

72 

1 

A  0  / 

1 

1 

01 

3  ‘5 

2f< 

2 

‘jO 

!.  J 

n2i 

107 

1 

1 

01 

T 

•10 

,  *7 

7> 

:o 

‘A) 

2 

1  0  7 

i 

01 

1 

4  ..j 

C.  0 

■i 

60 

1  1  G 

3 

I0‘r 

T 

1 

01 

t?4 

ZiJ 

3 

t  *  • 

1  0  7 

<  7 

1 '  7 

.  ) 

\ 

01 

J. 

OG 

L  0 

j 

«'■;• 

i  7  7 

'  3 

4 

1C  •' 

4 

\ 

01 

3 

OS 

3  j 

3. 

f  •> 

3  J6 

f-0 

5 

to  7 

3 

l 

01 

'1 

1 3 

32 

3 

20 

336 

T^4, 

7 

1 0  7 

7 

1 

0 1 

1 1? 

3.T 

3 

20 

433 

1.  4 

9 

1 G  ' 

0 

I 

01 

3 

74 

J4 

»i 

4  0 

1  ^  1 

12 

1  GO 

2 

1 

01 

3 

30 

2<  ;a 

bO 

An  "5 

J  77 

1  5 

103 

b 

1 

0  k 

3. 

;i*_. 

:p. 

3 

■* «./ 

/:  7 

1  ^4 

1(* 

i  r.q 

u 

1 

01 

:i 

43 

37 

j 

6  3*:' 

^  '24 

:  .i 

1  Ov 

.1 

l 

01 

2> 

4r5 

3d 

0 

60 

616 

21  3 

•* 

10'.' 

/ 

1 

01 

J 

04 

2  9 

3 

?<' 

522 

t  n  1 

:  l 

» 

I 

ot 

a 

00 

40 

0 

0  0 

4  7  2 

7  i  ' 

33 

1  io< 

1 

01 

j 

C6 

41 

4 

10 

104 

T 

34 

1  ’ 

4 

1 

01 

4 

i  2 

42 

4 

20 

343 

3  4 

3: 

1  in 

j 

1 

01 

4 

ie 

4  ’ i 

4 

30 

3  7  ; 

7  ‘’v.A 

33 

1  1  o, 

s 

1 

01 

4 

74 

4 ; 

4 

40 

2rs 

3  - 1 

3  c. 

no 

A 

J 

01 

4 

30 

-♦  g 

4 

30 

220 

«:  bn 

.7  ~ 

1  10 

5. 

1 

01 

•1 

3/> 

•  Jr, 

4 

r.O 

T'6 

.  .« r, 

1  1  0 

I 

■1 

4 

4  ’ 

4  7 

4 

/O 

1  •  ;> 

. . 

11" 

1 

OJ 

4 

10 

•lK 

•i 

14j 

1  i  > 

■; 

v\ 

4 

•W 

4 

0  0 

l  -j. 

30 

t 

\  in 

i 

! 

01 

V..'«  * 

.  j  v  ’ 

b 

C*  A 

1  IP 

c.  ; ; 

V' 

1  In 

1 

,1, 

*j 

2  o 

cl 

S 

1  0 

;  r .  7 

:  i 

1  10. 

l 

t  1 


o  1 


BY 

C.HKD.  BY  _ 
SUBJECT _ „ 


.  DATE 
.DATE. 


/  V 


LOUIS  BERGER  &  ASSOCIATES  INC. 


»H.  !  1 


/' 


OF 


/ 

•’>  ■. 

• 

-  c 

•.  -  '77 

•  J ; 

/V/'- 

PROJECT 

-  V ' 

■ 

'  4 

> 

/*■-  v 

L  V 

•■'-'wl' 

1 

01 

b 

18 

b  j 

- 

jU 

iiV 

'■  / 

.9 

i  . 

•/ 

1. 

01 

b 

L't 

54 

4  ..t 

1  lii 

01  ? 

6 

1 

01 

c 

;V* 

bb 

b 

bO 

7  b 

..  1  4 

L.'  / 

1  0  i 

T 

1 

01 

36 

5/S 

5 

sO 

68 

r  i  i 

.  >JS 

1«.  7 

Ci 

1 

01 

b 

42 

IV 

b 

70 

63 

.  Ol 

;  4 

1^9 

1 

01 

b 

■It! 

in 

b 

bO 

bo 

Z  u  b 

2  3 

1 

4 

1 

01 

5. 

54 

5/9 

5 

90 

54 

i 

j  -I 

109 

) 

1 

01 

Q 

00 

60 

i» 

00/ 

50. 

1  72 

21 

1  09 

n 

1 

01 

6 

Do 

M 

h 

1  L> 

4  7 

1  v  3 

2  / 

109 

0 

1 

01 

12 

62 

L 

2  o 

43 

1  9o 

18 

1  0 

9 

l . 

Ot 

L 

18 

63 

6 

30 

39 

1Gb 

1  7 

1  Go 

3 

i 

o  1 

/, 

/.  4 

f, 

4-) 

8  i 

U<> 

1  F. 

108 

■» 

1 

Jl 

fc 

.it.’ 

6 

bO 

J.& 

\  /4 

1  b 

10H 

t. 

./ 

l 

01 

o 

36 

6  6 

t. 

60 

n 

lot 

14 

.  Ci 

4 

t 

u  l 

i> 

4.. 

S  7 

6 

70 

16 

1  5  > 

12 

ICO 

3 

1 

0  1 

Ci 

•13 

sG 

f> 

80 

14 

1  4  * 

1  1 

K.8 

8 

1 

Gl 

») 

‘  4 

i  7 

9.j 

1  1 

1  7f 

to 

1-bj 

1 

1 

01 

7 

00 

7  0 

7 

00 

u 

127 

9 

10/ 

9 

1 . 

01 

~t 

06 

V  1 

7 

10 

C3 

119 

« 

1 0  / 

H 

1 

01 

7 

1.7 

7  0 

7 

c\- 

1  \C 

10? 

/ 

1 

01 

7 

ID 

71 

7 

80 

4 

io3 

fc» 

107 

*3 

1 

01 

7 

24 

7  4 

7 

40 

3 

9o 

h 

107 

6 

1. 

01 

7. 

30 

7l- 

7 

bO 

2. 

87 

5 

1C  / 

5 

i 

01 

7 

3* 

7c 

7 

£.0 

7 

4 

107 

4 

1 . 

Ol 

7 

4  3 

7  7 

7 

70 

1 

i  c 

4 

lsV 

i 

1 

01 

7. 

■13 

78 

7 

by 

1 

•  7 

j 

1  C  7 

3 

i 

01 

7. 

5  ■ 

79 

7 

*> ».’/ 

l 

b  . 

j 

i»:v 

V 

l 

01 

00 

bu 

ft 

00 

1 

4  % 

10/. 

l 

01 

G 

C 

81 

Q 

1 

1  - 

1 

l 

01 

R 

13 

83 

cl 

70 

Z' 

!  j> 

1 

l 

01 

is 

13 

8  8 

j.‘- 

30 

8 

\  7 

1 

l 

01 

a 

21 

T>4 

U 

4« » 

.;■) 

:».4 

1 

\  ^ , 

* 

l 

01 

3 

30 

P'S 

o 

1/ 

.7  : 

1 

!  0 

) 

i 

01 

8. 

3o 

7i 

8 

*  n 

1 

0  ’’ 

•  ) 

l. 

01 

3 

42 

»./ 

:J 

7 

i  o 

1  ' 

i 

Cl 

0 

it! 

r.  Li 

i] 

O  • 

K. 

)  .? 

1 

!  C.  “ 

l 

0  1 

ti 

V 

;] 

r 

:  '  •  / 

7 

l 

\t  i 

9 

9 

CO 

l 

10  ' 

: 

01 

-1 

O'l 

9 1 

9 

10 

0 

9 

L< 

i  ; 

V 

1. 

01 

o 

1? 

9.  * 

c’-.> 

0 

1  Oc 

1 

0 1 

o 

If 

c>  j 

9 

J  L.' 

L* 

6. 

0 

i  C  .*/ 

w 

i 

01 

9 

?4 

94 

9 

40 

0 

o 

0 

i  O' 

O 

l 

01 

9 

3  j 

9b 

9 

bO 

fl 

b 

IO' .*3 

7 

1 

01 

Q 

».■  J 

9w 

9 

£  0 

r 

J 

0 

\  t.  s 

*F 

1 

01 

9 

42 

77 

V 

70 

0 

4 

0 

lCr. 

*»' 

l 

01 

9. 

4  F< 

98 

7 

hO 

0 

.j 

u 

10s 

9 

1 

01 

9 

54 

99 

9 

90 

6 

ICft 

v 

l 

01 

10. 

00 

10b 

iO 

CO 

0 

c 

1  > 

9 

Flak  GJTFlQW  IS 


251 


.  AT  T I ME 
CFS 
CMS 
INCHES 
MM 
AC -FT 
THOUS  CU  M 


40  Hf'JRS 
251. 

7. 


15? 

4 

4  17 
105  B7 
It 
93 


93. 

3 

4  25 
lOti  05 
77 


93 

3 

4  25 
1  Of)  05 
77 
95 


9329 

264 

4  25 
108  05 
77 


RUNOFF  SUMMARY i  AVERAGE  FLOW  IN  CUBIC  FEET  PER  SFCEIND  (CUBIC  METERS  PER  SECOND! 
AREA  IN  SQUARE  MILES ( SQUARE-  KILOMETERS'. 


MVDROCRAPM  AT 

1 

667. 

t  56 

?J 

93 

0  34 

( 

IB  USX 

4  4  l  M 

8  6b )  ( 

2.  65)  ( 

0  88  > 

POUTED  TU 

n 

251 

152 

93 

93 

0  34 

( 

7  10)  < 

4  31)  < 

2.  ttA  )  ( 

6  -1  )  < 

0  Ob) 

SUMHrtH  \  Hi-  DAN  SAi  TV  ANAl  Y'SIS 


ELEVATION 

T  ( '  TAG! 
OUTFLOW 

INITIAL 

136 

VALUE 

■’0 

0 

0. 

SPILLWAY  CRF.l 
106  90 

0 

A  TOP 

OF  I 'AM 

no  co 

3  f. 

253 

RATIO 

OF 

nr-tP* 

0  03 

MAY  I MUM 
RFSFHVOIR 

W  S  '.  ‘  / 

1  1  L  56 

MAXIMUM 

depth 

OVER  DAM 

0  00 

MAX  I MUM 

STOP  A  '.£ 
*V.  FT 

36 

MAXIMUM 
OlMFl  UU 
if  S 

25  1 

DURATION 

OVER  TOP 
Hi  iURS 
.)  Oil 

TIME  OF 

MA  >;  OUlf'LOW 
h/j  i-b 

4  40 

TtMK  < 
f  A  1 1.  U1' 

hi  t--' 
0  ‘7 

sv  date  v/i/'f  LOUIS  BERGER  &  ASSOCIATES  INC. 

r  *  / 

CHKO.  OY.  _  ..  DATE...  .  J  ■'  r'.TjjtCl 

SUBJFCT  .  .  .  ,/i.l  C  (  /'  f 


A  l  L  i  !•.  i 

i  -'IT  r  L  A  i  It  K 1 1-  •* » 

AC  J  .CrAvi 

i  t 

t\  »  hlA^Ot  .v' 

IVui 

i<  > 

A  i  j 

V. 

0 

L  l 

Jill 

J»  O';  ■ 


K 

■; 

3 

M 

iNi-i.nw 

HYD  FROM 

FLAT 

BROOK 

n 

0 

1 

til  5 

IP  f. 

u 

24 

13 

01 

.  Gil 

07 

G  7 

00 

09 

:  v 

1 : 

Cl 

•jo 

64 

1 ,  6  & 

40 

i 

2  2 

10 

01 

0.3 

00 

.  O'* 

06 

T 

7 

l 

w 

6  51 

o5 

X 

0 

0 

1 

*\ 

l 

4 

* 

*1 

ROOTED 

FLOW  THROUGH  t 

’NTRANGF. 

POND 

V 

1 

1 

Vi 

1 

-  l 

N4 

70? 

707  b 

700 

7  OH  b 

709 

?.'  V  D 

7  i  0 

7  10  3 

v  5 

0 

4b 

130 

l5T> 

j 

7f*9 

1  Jc)r 

I  A 

l 

1  b 

iC 

70? 

7  1 2? 

i  1 

70  • 

7!ii 


"7 


t< 

I  , 


jHii  i’l  •'  i  c  I  !  >!|T 


T 

I'll  ‘P 

(.HIM 

ll'A- 

run 

P-P' 

ft l,p/‘  <  i 

i'T.;  <  j-; jaw 

0 

0 

15 

w-OFFF 

0 

KvJf 

l  U  (.!*'  l' 

(. 

.  PA  OF 

0 

! u*  l r  .  ‘!»o 

rp.jij  »  i.a  i  l .  »* 

I  AT  AO  ICfiMP  ! 

l  i.*  <  1 

[  ’  Ai  : 

.'Pi.  1 

i  »•  i  » 

NAf  "  ! r; T  a  ■  »• 

1AU 

3  0 

c 

0 

0  0 

IHVDG  P 

.h;  'apt  a  n  *  iai 

t  i .  ,  »• ‘  »• 

n  '*m/. 

•  i  .  „  r.\ 

u  r- 

pa!  u 

i  '-'(I  ■  « 

1  Ws  .r  ;  OCA 

0 

t  IB  o  oO 

i  l. ./ 

\>  L*  * 

G  C-p-0 

0 

0 

prr»-  [ r 

PA  T  If.  «fJ 

0  ■  •) 

o 

0  -  y)  o»: 

0  o 

' 

10 

.  i ; 

'•  :  i  v  * 

i  ‘ 1 

' )  .  • » 

0  a  1 

!  /./,  o 

0  « 

,  /. 

!  A 

>  1  3 

O  U1  0 

1 

«>  (.0 

0  00 

0  07  0  Or. 

(.  r«.p  r 

■?  rp«'  f? 

PL  r*/t  RI/'J  £>  A 

|  , ; ;  •  * 

1 1 .  c;  *»  1 

•  .  i  /, 

PTI 

,  *1*  ov  * 

i  r  *  j  •' 

',n  ai  f; 

: :  1  mp 

0 

0  00 

f>  00  t  00  <• 

00 

1 

(Ul  t\  *• 

'•  0 

10  00 

0  00 

apt.  con  r  icu  ni‘;  i 

till M  GIVPJ  SNi'Dirl  CP 

/.fjt  T«~ 

A ■  i  T  P  S' 

.  >  03  AfiO 

h"/-.  4  •?: 

)  INTERVAL to 

Hi  rnOORAI  H  RiltlT  I  NO 

rr'  1  ,M'  »  •  i'.l-  SMPA  I  ,ff. A! 

”  "  n  0  V.|.  •'  0  l 

A  -IhUtf?  Hi  illl)  7.1  Ml  II  in  THAI  VTUJ'T. 


I 


o  c 


:iUft-Af<£A  RUl.Wr  COHrU )Al ION 


pf<c:c  (m  « 

A  f  A 

HP 

STORM 

DA  J 

DAK 

24 

0  GO  C 

>0  G 

00 

UNIT  >IYL‘Rl'.h 

nr  t:  iJ  AT 

i 

TP- 

t  51  c.P-u 

t.P.  (4 

TA-  0 

! 

REG  Ebb  I  Ur 

DATA 

B1RK<= 

0  00  ukCSN— 

G  QL* 

Rrint:-  1  03 

UNIT 

r  tV  DR  GO  RAP  HI  00  END -Of 

-PERIOD  opx-iuatf.s 

«  DA'j  - 

6  48  hours,  op 

0  53 

'"•L.  —  U  9“’ 

9 

34 

71 

1 1  5 

165 

X*1  9 

277 

338 

•4  0.? 

*♦  •  r 1 

535 

604 

674 

74* 

616 

rtb3 

r.^i 

994 

1*  .  1 

:  - .  i 

115 

t  1  4  J 

1  164 

1  l 

1  i  *  tj . 

ll.i.-. 

1177. 

i  :>* 

1  .  -  • 

v'.'i.'f 

990 

991 

9 1 3 

d?-.i 

ri4  t 

GOG 

7  75 

M  „ 

' ;  - 

ft:  ‘ 

659. 

c.3? 

*  j7 

5  c.  s 

S.-O 

-.27 

>1 

.♦  * 

4 a 

4..5 

431. 

4..  4 

p:  j 

.’?  ? 

7 

M 3 

,  r 

JiC  4 

3'  1 

233 

it;< 

*• :'  ;  J 

r.  t  r* 

2  3.9 

.  .  • 

w  .  • 

; 

■ 

1 94. 

1 6  6 

i  :w 

1  ’r? 

!  ft  5 

1  59 

i 

\  •  * 

1  .  4 

139. 

1  ’  4 

119 

1  1  4 

110 

10  . 

1-:  i 

** 

6  = 

S3 

-V 

~  t. 

73 

7  V 

•J 

PEAK 

c 

-HOUR  «!•,  HOUR  72 

-HOUR  TOTAL  VI 

\  GI  T 

0 

0. 

0 

0 

Ci 

0 

o 

1 

i 

4 

8 

1  *4 

*> 

3. : 

4.3 

5ft 

t  ' 

G  j 

*1; 

114 

130 

l  4  A. 

\L\) 

1  bG 

1  7  6 

L  i  1 

;.-vj 

2*1 

270 

T 

?P’.I 

c’A  7 

289 

.' .  ft  7 

G7r 

2619 

259 

«.  51 

PA  j 

G  .3.3 

-  7 .: 

3  i 

-  .  1 

*  ’■«: 

16  4 

1  7  7 

1 

.*1 

lZr> 

1  50 

144 

1 

1  Lb 

*  ~  2 

118 

1  1  J 

1GH 

104 

l  GO 

9ft 

*" 

'..<1 

*5 

6  1 

70 

75 

7  5 

ft* 

66 

tA 

:  ; 

■:  / 

54 

6  ;> 

j  j 

4  :  J 

4> 

44 

A  2 

•i  i 

i 

3  b 

36 

35 

3  i 

3,/ 

31 

29 

38 

2  " 

.  5 

24 

7 

P » 

P> 

1  9 

18 

1  7 

1  ft 

1  4 

1  1 

5 

4 

s 

"> 

1 

1 

1 

J 

0 

0. 

0 

0 

0 

u 

G 

O 

G 

0 

0 

0 

j 

G 

0 

o 

0 

VJ 

0 

(J 

0 

0 

0 

0 

•> 

0 

0 

i.) 

0 

0 

V 

U 

0 

i  > 

0 

u 

■j 

0 

0 

0 

G 

u 

0 

o 

u 

.) 

■•j 

l  ■ 

i '/ 

0 

0 

0 

u 

0 

G 

■j 

i 

0 

0 

0 

*  / 

0 

•J 

0 

i‘* 

! 

0 

0 

■> 

0 

u 

II 

0 

K  1 

0 

'.m;  t  .  ,  '•  » 

f-ROJEC  ; 

/■*  r* 


t'ui-K  i  l  uu  aiu  i  iui'Ai.l  iir.t'  »«  t‘i  >■  i.ji'i,  ■  i  ii.  iM!  r !,•*  i  «•(  it)  i  n,. 

f  l  ;n  C'.n,  . ■  f  ::  I  ,  I  ,J  l  i:,iii,  lii.|.|C  Mi  ill-  ,  I-!  1  .  ■■ . 

tl  ‘  L  A  I  ’  I  ..I1  mil  *  I  1 1  I  I  .1  |/*||  I  i*  !  i  .  •  f  1  |  I  •  J 


.-'t  KAf  ION  til. 

.  r  i  on 

A  A  f\ 

Pi  ATI  r»  A  T  I  0  l 

0  y?. 

1 1 1  (;r<Guh APH  AT 

3 

lb  bO 

1  i1 

! 

4/  *V l  > 

(  u  1 0  >  ( 

rtjijftb  TO 

H 

I  d  ‘jO 

l  ^ 

( 

4  "  ?  |  ) 

v  0  id)  ( 

1  .1. !  ;|  l-iii  r  i..i  :  ill  I  r  I  ■  II  i  •  m  i  ^ 


IN  1  1  1 

'  :  iWAT  ION  7(.  ’ 

. r  I  :  J  A  :f 
I  il  •  ,  II  t|.i 


‘PI'.iua/  ru{  1  •'  Pvi 

70/  00  /I'i  O') 

<■  .1 

1ry- 


I  ii)  >  l  !•*•••  I  !)..•  ll--'  •  I'.A  i  i'V.  '1  HA  i  i  !■!!  'r 

'  '!■  )?•  )- i-Vi  •  1 1!  I,-'1  Ui  '.tiil-'A  t  00  ’  i  i  i  :•! 

i»  u  i  :  f  y  /,-•  \  *  «  , 

'  •.  i'v‘,  1’  ,’vi  •  00  / O’V 


I'M.-.ii  t  !.•:  i  i  1 1 '  I  C  H" 

O  V  n  Ii.iP  I  :A>  1  !  lii  1)11  l  /i  1 
I  Ifi  ‘  I  U!‘  I.  ~j  I  . 

oO  •'  “50  0 


